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SECTION 1 
INTRODUCTION 


SCOPE 

This document provides a desc. iption to the Solar Heating System ovmer of each 
subsystem as well as testing and filling the system. 


SINGLE-FAMILY RESIDENTIAL HEATING SYSTEM DESCRIPTION 

The single-family residential heating system is a solar-assisted, hydronic-to- 
warm-air heating systemwith solar-assisted domestic; water heating. The system 
is composed of the following major components: 

• Liquid cooled flat plate collectors 

• A water storage tank 

• A passive solar-fired domestic water preheater 

• An electric hot water heater 

• A heat pump with electric backup 

• A solar hot water coil unit 

• A tube-and--shell heat exchanger, three pumps, and associated pipes 
and valving iii an energy transport module. 

• A control system 

• An air-cooled heat purge unit 

The arrangement of components within the system is shown on Figure 1-1. The 
system consists of a glycol/water collector loop tliat interfaces with a water 
storage loop through a tube-and-shell heat exchanger. A domestic hot water pre- 
heat coil is located in the storage tank. 
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The glycol/water collector loop consists of solar collectors, the shell side 
of the heat exchanger, the purge coll and pump and a control valve as re- 
quired for the different modes of operation. 

The water side of the heat excVianger la a direct heating/ storage loop consist- 
ing of the storage tank, control valve, ppmps and P^j, the tube side of the 
heat exchanger and the solar heating coll.. 

The system provides six modes of operation: 

• Direct heating from collectors 

• Heating from storage 

• Auxiliary heating (insufficient solar) 

• Storage charging 

• Continuous domestic hot water preheating 

• Purging excess energy 


SYSTEM OPERATION 

When space heating is required and solar energy from the collectors is aval.lable, 
the collectors supply heat directly to the system. Energy transfer is through 
the heat exchanger then via the solar hot water coil in the heat pump indoor 
section. Pump in the solar collector loop and in the water loop provide 
movement of the heat transport through valve to the heating coil. The blower 
moves the building air across this heating coil. Pumps P^^ and P^ provide move- 
ment of the heat transport fluids to charge the storage tank. Storage charging 
occurs by circulating water from the tank bottom through the heat exchanger and 
returning the heated water to the top of the storage tank, thus taking advaiitage 
of stratification. During high solar insolation and low heating and storage 
demands, if surplus energy is collected, then valve Vj^ diverts collector loop 
flow to the purge coil. The purge coil operates to maintain the system fluid 
temperatures below preselected values. 
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When space heating Is required and direct solar energy is not available^ thermal 
storage supplies the heat. Pump circulates the water from the top of the tank 
through the solar hot water coll and returns the cooler water to the bottom of 
the storage tank, taking advantage of tank stratification. If the storage tank 
temperature is not high enough to provide space heating, the control subsystem 
actlvltes auxiliary space heating to maintain a comfortable building temperature. 
Auxiliary space heating will be provided by the heat pump and by the electrical 
resistance heating coil. 

A description of each mode of operation and a complete system checkout procedure 
is contained in Appendix A. 
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SECTION 2 

SOI.AR HEATING SUBSYSTEMS AND OI}Ml?ONENTS 


The Solar Heating system consists of the following subsystems: 

• Collector 

• Storage 

• Auxiliary Energy and Space Heating 

• Domestic Hot Water 

• Energy Transport 

• Control 

• Site Data Acquisition Subsystem 

A description of each subsystem is given in the following sections. Information 
on the major components within each subsystem is provided in the Appendices. 


COLLECTOR SUBSYSTEM 

The collector subsystem consists of 28 Lennox LSC 18-1 solar collectors, a purge 
coil unit Lennox HRW-1-30, a diverting valve (VI), Honeywell Part Y534A, headers, 
supply/returns lines and isolation and balancing valves. 

The solar collectors should operate without any special attention. However, 
excessive temperatures can be achieved if pumps Pj^ and P^ are in the off posi- 
tion and direct solar energy is available. Pump P^ can be turned off and pump 
Pj can be operated during daylight hours if flow is directed through the purge 
unit. Caution should be taken if pump P^^ is left running at night during below 
freezing conditions as the water in the tube side of the heat exchanger can be 
frozen and could rupture the unit. 
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Solar Collectors 


The LSC 18-1 Is a double glass cover, flat plate collector. The tempered, low- 
iron glass has an acid etched surface to reduce reflection. The steel absorber 
plate has a special black chrome coating for high solar absorptivity. The 
absorber plate is formed around the copper fluid tubes and is all encased in an 
insulated, formed, galvalume steel box. 

Purge Coil Unit 

The purge coll unit is a fin and tube coil and blower unit that is mounted outside 
the dwelling. It is used to evacuate excess heat energy from the collectors. 

Diverting Valve 

The diverting valve is a dual unit consisting of two valve bodies that are plumbed 
together. These are controlled by two powerheads that move each valve separately. 
This valve is used to divert the liquid coming from the solar collectors to the 
purge coll unit as required. 

Collector Plate Temperature Sensor 

A temperature sensor is mounted on the collector plate for control of the solar 
heating system. 

Installation 


See Figures 2-1, 2-2, and 2-3 for installation of above components. 
Operation and Maintenance Data 


See Appendix B for details on these components. 
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Figure 2-2. Collector Plate Sensor (Tp) Detail 
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STORAGE fUBSTSTEH 


The storage subsystem consists of a 1000-gallon lined steel tank. The tank is 
designed to operate at ambient pressure and is vented to the space enclosing It. 
The water In the tank Is neutralized with an Inhibitor to reduce corrosion of 
system components. 

The storage tank Is filled to a level 6 inches from the top of the tank. Initial 
fill level is marked with a red band on the site glass. If the water level is 
more than 3 Inches below this level, additional water should be added to the 
storage tank. This is accomplished by removing a manhole cover, using a hose 
connected to the domestic water system until the level in the sight glass is up 
to the red band on the sight glass. Pumps and P^ should be shut off during 
tank level checking and filling. For a description of the storage subsystem, see 
Figure 2-4. 


AUXILIARY ENERGY AND SPACE HEATING SUBSYSTEMS 

The Auxiliary Energy and Space Heating Subsystem conslts of the Solar Heating 
System Space Heating Coll integrated with a conventional (non-solar assisted) 
electric-heat pump, and auxiliary electric heating coll. 

The heat pump is a matched remote system consisting of an outdoor unit and an 
Indoor unit. The Space Heating Coil is Insatlled between the separable halves 
of the heat pump indoor unit. The auxiliary electric heating coil is installed 
in the heat pump indoor unit. 

Various blower speeds are available on the indoor unit fan. However, a new 
speed that is lower than the initial speed set by the installer should not be 
used as this can result in less solar energy utilized and consequently higher 
auxiliary electric energy consumption. 
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Figure 2-4 










The subsystem schematic denoting the unit model number Is shown In Figure 2-5. 
Operatlonand maintenance data for each component are shown In Appendix C. The 
control subsystem outdoor thermostat Is Installed as shown. 


DOMESTIC HOT WATER SUBSYSTEM 

The domestic hot water subsystem Installation consists of a conventional hot 
water heater with Its outlet (hot) connected to the dwelling hot water line 
and the Inlet (cold) connected to the preheat coll In the storage tank. This 
line should have a tempering valve installed in it. See Figure 2-6 for installa- 
tion detail. The supply water (cold) Is run to the preheat coil and the tempering 
valve. When hot water is utilized, make-up cold water from the domestic water 
supply flows through the preheat coil and undergoes an Increase in temperature. 

If the storage tank temperature is below 150°-160*^F, the preheated water will be 
below 140°. The water heater will maintain water temperature at 140°. If the 
storage tank temperature is greater than 160°F, then the preheated water may be 
over 140°F. In this case, the tempering valve then adds cold water to bring the 
water temperature down to 140°F before it enters the domestic hot water system. 

The tempering valve setting should be kept at 140°F. Operation and maintenance 
data is contained in Appendix D. 


ENERGY TRANSPORT SUBSYSTEM 

The Energy Transport Subsystem consists of the Energy Transport Module (ETM) 
and the piping between it and the collectors, storage and heating subsystems. 

The ETM is shown in Figure 2-7. 

Pumps 1, 2, and 3, located in the bottom section of the ETM, provide the required 
flow rates in the collector, heating and storage loops. DO NOT RUN PUMPS WITH- 
OUT FLUID IN SYSTEM. 
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Figure 2-5. Auxiliary-Energy and Space Heating 
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The heat exchanger separates the freeze-protected collector loop from, and trans- 
fers energy to, the heating/storage water loop. Integrally plumbed and mounted 
into the top section of the ETM, it has no moving parts b, t is equipped with a 
manual air bleed and drain valve. Cleaning and flushing of the exchanger shell 
is possible without contaminating the entire collector loop. 

The diaphragm expansion tank absorbs the expansion of the transfer fluid from 
fill temperature (50-60°F) to purge temperature (210°F). It is mounted in the 
center of the ETM, with the charging air valve accessible on its bottom (relief) 
pan removal provides additional access to the valve) . Tank air pressure should 
not drop below its Initial 20 psl charge; it will increase as the system pressure 
increases. Removal of expansion tank is through the top panel, after removing 
the air separator and strainer. 

Located in the upper section in the collector line is an air separator. With 
no moving parts, it separates entrapped air from the collector fluid as it cir- 
culates. 

The automatic, float-type air vent attached to the air separator eliminates the 
purged air only. Then fluid fills the chamber, and the float closes the vent 
port. During system startup, this process may be expedited by removing the pro- 
tective vent cap and manually depressing the vent stem. During operation, 
leave vent cap 2-1/2 turns open. 

Two air bleeds located in the top section allow manual venting of air from the 
ETM piping and heat exchanger during system startup. A catch basin should be 
used when venting the air/fluid mixture from plumbing. 

A pressure relief valve located in the top section of the ETM protects the 
collector loop from overpressure during a system pump failure. When system' 
pressure reaches 45 pslg, the valve will begin to open. The discharge is directed 
through the pressure relief line into the holding pan. DO NOT REMOVE ETM PANELS 
WHILE RELIEF VALVE IS FUNCTIONING. Fluid (water /ethylene glycol mixture) may be 
at 210°F. 
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The dual diverting control valve located in the lower section directs the water 
flow into various storage and heating modes. This electrically driven valve is 
controlled by the Solar Control Panel but does have manual override levers, one 
per powerhead. These levers should be in the unlocked position. 

Three circuit setters located in the lower section are used to reduced flow rates 
to the correct level in the collector, charge storage, and heat from storage loops 
(there is no setter in the Direct Heating loop). The reduction is made by turning 
the large nut, thus adjusting the internal valve body. ETM is shippp'’ ch the 
setters in the "open” position; adjustment should be made during initial system 
startup. TURN PUMPS OFF AND SHIELD THEM AND THE ETM BASE FROM FLUID LEAKAGE 
WHEN CONNECTING OR DISCONNECTING PRESSURE METER FROM SETTER. 

The lift check valve located in the collector supply line in the top section is 
used to prevent thermosyphoning (backward gravity flow) of cold collector fluid into 
the heat exchanger during cold, cloudy days. It is designed to prevent freezing 
of the heat exchanger water loop. During operation, the system pump (Pj^) pushes 
liquid through the check valve, lifting the mechanism off the seat. When flow 
stops (the protect mode), the valve mechanism drops by gravity onto the seat, thus 
not allowing flow in the reverse direction. DURING OPERATION, THE VALVE MUST BE 
FIRMLY SCREWED DOWN ONTO THE SEAT,, 

Located in the bottom section are two swing check valves (like hinged doors) 
that allow flow in only one direction. Reversed flow causes the valve to seat 
more firmly. Check valves are a part of the overall flow control in the heating 
and storage loops. 

Four drain/fill valves located in the ETM are used to flush, clean, and fill the 
system. These valves are similar to the drain on a residential hot water heater 
and have a standard garden hose threaded outlet. ANY SPILLED GLYCOL SOLUTION 
SHOULD BE IMMEDIATELY WIPED UP. 


Located in the top section o£ the ETM (in the collector return line) is a ball 
valve, used during flushing of collector loop. The valve must be open (handle 
in-line) during system operation, thus allowing full flow through it. By opening 
and closing (handle perpendicular to supply line) the valve as stated in the 
operational instructions, the collector loop and heat exchanger shell can be 
independently flushed and cleaned. 

A strainer located in the top section of the ETM (in tlie collector loop) removes 
most of the foreign matter from the fluid as it passes through the metal screen. 
Foreign material should be occasionally removed from the strainer. STEIAINER 
SHOULD NOT BE OPENED PRIOR TO DRAINING OR ISOLATING THE COLLECTOR LOOP. 

The low level indicator consists of an indicator lamp (mounted on the ETM) and 
the pressure gauge mounted in the top section of the ETM. After charging the 
system to 20 psig, the gauge contact pointer should be adjusted to the proper 
setting (17 psig). When the collector loop loses fluid, the pressure will drop 
from the nominal operating 20-36 psig to the 17 psig and the lamp will light. 

This indicates a possible system pressure leak, i.e., loss of fluid. 

The lamp may also light if all collector fluid becomes very cold and contracts 
sufficiently to cause a drop in system pressure. If the lamp remains lit when 
the system pump (P,) is automatically turned on, check for a leak. 

NOTE: The indicator actually detects a pressure loss, and not a liquid level. 

The Solar Control Panel located on the right site of the ETM senses conditions 
throughout the system and requirements of the household (thermostat setting) and 
provides ETM operational control. When opening the Control Panel, care should 
be taken to avoid damage to the door or cabinet finish. Switches should remain 
in the "AUTO" position. Secure the door after closing it with the screw provided. 


The holding pan located on rails under the ETM is provided to catch and hold the 
overflow from the relief valve. The remove the pan, first disengage the relief 
line by twisting and sliding it up until it clears the holding pan. Then grasp 
the pan handles and pull from under the ETM. 

Operation and maintenance of the Energy Transport Subsystem components are shown 
in Appendix E. 


CONTROL SUBSYSTEM 

The Installation of the control subsystem consists of installing two aquastat 
controllers, the thermostat, a motorized valve, three temperature sensors, an 
outdoor thermostat, and a shield over the temperature sensor on the collector 
and connecting these units with the control panel on the ETM unit. Tbs overall 
control system schematic Is shown in Figure 2-8. A list of control subsystem 
components is shown in Table 2-1. 

Electrical wiring from the control panel is shown in Figure 2-9. 

Control subsystem checkout and a description of operating modes is described in 
the Solar-heat Pump Control Panel section of Appendix A. 

Operation and maintenance data on all control subsystem components Is described 
in Appendix A. 


SITE DATA ACQUISITION SUBSYSTEM (SDAS) 

To meet the data collection, performance evaluation, and data dissemination goals 
of the National Program for Solar Heating and Cooling, the solar heating system 
will include a comprehensive Instrumentation subsystem. 




Table 2-1. Control Components 


FOR REFERENCE 
ONLY, REMOUNTED 
ON TRANSPORT 
MODULE SK142053« 


MATERIAL LIST 

ITEM 

QUAN. 

1 

DESCRIPTION 

TYPE/ PART NO, 

MFGR. 


1 

SOLAR CONTROL PANEL 

SKU2183 

HONEYWELL 

’^ST 

1 

AQUASTAT controller 

LS008C1065 

HONEYWELL 

^CD 

1 

AQUASTAT CONTROLLER 

L6008A1010 

HONEYWELL 


1 

MULTISTAGE THERMOSTAT 

TB72R1131 

HONEYWELL 


1 

THERMOSTAT SUBBASE 

Q672L1I44 

HONEYWELL 

''l 

1 

MOTORIZED VALVE 

YS34A10IS 

HONEYWELL 


1 

MOTORIZED VALVE 

Y534A1015 

HONEYWELL 


2 

IMMERSION WELL 

122555B 

HONEYWELL 


1 

CASE assembly 

112892F 

HONEYWELL 

'^SB' ^HP 

3 

SENSOR 

C773B1005 

HONEYWELL 


1 

COLLECTOR SENSOR SHIELD 

SKU2067 

HONEYWELL 

T-l 

1 

THERMOSTAT 

LB29740BA 

LENNOX 


1 

MOUNTING BOX 

PNM-1595 

LENNOX 


1 

BULB GUARD 

107323A 

HONEYWELL 

Tvi 

1 

*’:*NSOR 

C773B1005 

- - - - 

HONEYWELL 
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Figure 2-9. Control Subsystem Wiring 
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Data Collection 


The goal of ERDA’s data collection activity Is to provide the Information necessary 
for evaluation of the performance and operation of solar systems and subsystems 
under different climatic conditions. The Information generated as a result of 
this data collection activity will be utilized to stimulate industrial and com- 
mercial capability, Including that of small business, to produce and distribute 
solar heating and cooling systems and, through widespread applications, to reduce 
the detiutnd on conventional fuel supplies. This information will also be used 
to Improve the general knowledge and understanding of solar energy systems, to 
develop definitive solar energy system performance criteria, to provide the basis 
for component system improvement and to estimate the economics of solar energy 
systems in reducing the consumption of conventional fuels. Results will be 
available for use by property owners, the building industry and related sections 
of the economy to compare costs and benefits of solar heating and cooling systems. 
Tljis information will also provide the data base for design of new applications in 
the private sector. ERDA's Technical Information Center at Oak Ridge, Tennessee, 
will be the National Solar Heating and Cooling Data Bank and will be the focal 
point for distribution of this information. 

Data System Overview 

The Data System depicted in Figure 2-10 provides for the automatic gathering, 
conversion, transfer, reduction, and analysis of demonstration site data. This 
system is made up of three basic elements; installed sensors, a Site Data 
Acquisition Subsystem (SDAS) , and a Central Data Processing System (CDPS). 

The data will be gathered at each operational site at predetermined intervals 
of time and will be stored for transfer to the Central Processor. The collected 
data will be transferred via telephone communications upon request from the Central 
Data Processing Facility. At the Central Data Processing Facility, the collected 
datat will be processed, analyzed, evaluated, and documented as Perofrarance 
Evaluation Reports. 
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Figure 2-10. Site Instrumentation Interface Hardware 



Sensor Locations 


Locations of all SDAS sensors are shown In Figure 2-11. 


Operation and Maintenance 


All operation and maintenance work for the Site Data Acquisition Subsystem will 
be the responsibility of ERDA or its appointed representative. 
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SECTION 3 

NEW CASTLE SYSTEM TEST AND FILLING 


TESTING 

As the hydronic loops are completed and before they are connected to the ETM, 
verify their integrity. Test piping and system as called for in the construc- 
tion specification. 


FLUSHING AND CLEANING 

After testing of the hydronic loops is completed, the following cleaning pro- 
cedures should be used. 


CAUTION 

# DO NOT run pumps when no liquid is present. 

0 Pressure should not exceed 40 psig. Maintain 20-S5 psig during pump 
operation. Monitor pressure gauge periodiaally . 

0 With no isolation valves outside ETM, system must be drained before 
removing a hydronic component. 

0 Lift check valve knob must be turned clockwise to the fully-closed 
position for HX freeze protection. 

Collector Loop 

The collector loop and the space heat/storage loop are controlled by the ETM 
module. 

• Fill valve Hh, drain Remove side panel 

valve //3, and HX drain (opposite control box) 


Remove top panel 


• Ball valve, lift check valve, 
pressure gauge, and all 
bleed valves 

• Drain valves ill and il2 Remove front panel 

Flushing and draining the collector loop must be done through fill valve //4 
and drain valve il3. To clean collector loop: 

a. Set all switches on control panel to STOP 

b. Close ball valve and open balance vales in collector supply lines 
and air vents at collectors 

c. Connect fill line from drum with 50 gal. of water mixed with 1/2 gal. 
trisodium phosphate to fill valve //4. 

d. Open valve #4 and, using external pump 

e. Pump liquid into system. 

f. A drain hose should be connected to flush valve il3 and run to a 

a large container (55-gal. drum) to catch the flushing fluid; open 
drain valve 113. 

g. Start pump by moving switch marked PI to "ON." 

h. Continue feeding flushing fluid until it flows freely from drain hose. 

i. Close air vents at collector when air ceases to flow. 

J. Energize valve VI (turn to ON position) and continue to feed fluid 
until it flows freely from drain hose. 

k. Open ball valve and close drain valve il3. 

l. Continue to supply fluid until pressure gauge read 20 psig. 

m. Bleed air from HX bleed valve, then 

n. Close fill valve #4. Shut external fluid supply and run system for 
4 hours. 

When cleaning is completed, drain total collector loop - HX fluid and measure 
volume so that correct amount of ethylene glycol can be mixed (see startup) . 


To completely drain collector loop, the Lift Check Valve must be opened- (turn 
knob counterclockwise till it stops). Insure knob is returned to the fully 
closed position. 

After system is totally drained, remove drain plug from HX to empty shell side 
and remove and clean strainer. 

The collector loop should now be flushed with clean water for two hours. This 
may be accomplished using the water system. Caution: Insure supply pressure 

does not exceed 40 psi. It should be aonneated to fill valve No. 4. Pump P^ 
need not be energized, but ball valve must be closed, k drain hose should be 
connected to drain valve No. 3 and run outside to an appropriate area. 

The HX portion of the system should be flushed as follows: 

a. Close ball valve and drain valve 3. 

b. Open HX drain and connect drain hose to it. 

c. Pump fluid into fill valve #4 and out of HX drain. 

Storage and Heating System Loop 

The storage and heating system loop should be flushed and cleaned prior to 
filling. 


a. The storage tank should be flushed first. Connect hose to drain valve 
on bottom of tank and open valve. Drain hose should be run to appro- 
priate floor drain. Remove manhole cover and, using hose connected to 
household water supply, flush interior of tank. 

CAUTION: Do not enter tank with shoes as interior lining could be , 

damaged. 


To flush heat coil loop, connect a drain hose to drain valve //I in 
ETM, open valve, and connect a hose from household cold water supply to drain 
valve #2 in ETM. Close both isolation valves on inlet and outlet of storage 
tank. With control valve V 2 *'OFF," turn water on, and let water flow for 
30 minutes. Next, connect drain hose to drain //2 and connect water supply 
to drain //I. With control valve "ON," turn water on and let flow for 
10 minutes. 

b» When system is thoroughly flushed, shut off drain valve and fill tank 
to 6" below top of tank. Add inhibitor, 5 gallons (1200 mg/1) of 
Norman Chemical product no. 28A, 1630 Carroll Ave. , St. Paul, MN, or 
equal sodium nitrite based inhibitor. 


BALANCING 

Using a Bell and Gossett Delta Pressure readout kit or equivalent, adjust the 
Bell and Gossett Circuit ,‘etter Balance Valves to the below listed values. Pro- 
ceed per instructions included with readout kit and connect to Circuit Setter //I 
in ETM (heat from storage). Manually start P3. Adjust flow to 8 GPM. 

Repeat procedure with Circuit Setter //2 in ETM (storage charge loop). Run P2. 
Adjust flow to 8 GPM. 

NOTE: If full flow ia not attained through Circuit Setter 1, 2^ and 3, leave 

in open position (zero setting). 

Repeat procedure with Circuit Setters in supply line to two-high collector array. 
(Not in ETM) with P-1 operating. Adjust flow to 9.5 GPM. 

Repeat procedure with circuit setter flow balance valve in supply line to one- 
high collector array (not in ETM) with P-1 running. Adjust flow to 2.5 GPM. 

NOTE: Important to maintain the 9. 5: 2 . 5 ratio. 
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STARTUP 


Collector Loop (approximately 30 gallons total) 

Fill the collector loop with an aqueous ethylene glycol solution, 40% Dowtherm 
SRI ethylene glycol. Mix the glycol and water in a 55-gallon drum. Connect 
fill hose to fill valve M. Connect inlet of external pump to 55-gallon drum, 
open fill valve //4 and start pump. Open all air bleeds in the system and fill 
slowly . It is imperative not to fill the system too rapidly. Close air bleeds 
as they begin to leak. Precautions should be taken to prevent the glycol mixture 
from spilling onto the building or collector array. 

System Pressurization 

Once the system is full and purged of air, it may be pressurized to 20 psig as 
shown on low water /pressure gauge using external pump and 40/60 mixed solution. 
Energize the collector system pump P^ manually. Air that is trapped will tend to 

be separated by the air separator as the fluid circulates. This will cause a 
decrease in the fluid level within the collector loop. It is important to watch 
this pressure level to see chat it does not get too low. If it does, the low 
fluid warning light will come on. If the pressure gets low, add more fluid to 
the collector loop to maintain the 20 psig charge pressure. Low water/pressure 
gauge should be set to 15 psig. 
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Figure 3-1. SKI 4206 5-ETM-2 Top View 
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Figure 3-2. SKI 4206 5-ETM-2 Front View 
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Collector Loop Refilling Procedure 


1. Drain and Refill system at night or at dusk only . 

2 . Drain collector loop if necessary according to following steps: 

a. Note ; Ethylene glycol is a toxic fluid, do not dump in floor 
drain, sewer or storm sewer. Dispose of properly, 

b. Connect a hose to drain valve #3 and run into a 5 gallon pail, 

c. Open drain valve #3 to drain collectors and piping. 

d. Operate control valve VI to drain fluid from piping to 
Purge Unit. 

e. Remove drain pan under Energy Transport Module (ETM) 
and empty fluid, dispose of properly. 

3. Flush system with clean water by the following steps: 

a. Note : Dispose of flushing water properly as above. 

b. Leave hose on drain valve #3, run to 5 gallon pail. 

c. Open drain valve #3 

d. Connect another hose from cold water faucet in house to fill 
valve #4. 

e. Close ball valve in ETM (red handle). 

f. Open cold water faucet, open fill valve #4 and run pump PI 
to flush system. 

g. Flush for several minutes. 
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h. Operate control valve VI to flush piping to Purge Unit. 

i. Flush for several minutes 

j. Open ball valve in ETM (red handle) 

k. Flush for several minutes 

l . Flush as above until water coming out of hose is clean 

m. Stop pump PI 

n. Close cold water faucet. Close fill valve #4 and remove hose. 

4. Drain collector loop as in part 2 above. . 

5. Refill system with new ethylene glycol according to following 
steps: 

a. Make new collector loop solution by mixing new ethylene glycol 
with clean water in a barrel or garbage can to a mixture of 
45% to 50% ethylene glycol by volume. After filling system 
pressurize with clean water to provide a final solution of 40% 
ethylene glycol by volume (approx. ). Procure at least 20 gallons 
of ethylene glycol to make the required 38 gallons of solution. 
Add ethylene glycol and water to barrel periodically during 
filling according to above instructions. 

b. Close drain valve #3. 

c. Pump solution into collector loop by either of following methods: 

1. Procure a positive displacement pump having an available 
pump head of 50 feet minimum. Place pump and barrel in 
basement and pump solution thru a hose into fill valve #4. 

OR 
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2. Procure a small submersible sump pump having an 
available pump head of 15 to 20 feet. Place solution 
barrel on second floor balcony of house, lower sump 
pump into barrel and run a hose from the pump discharge 
down to fill valve #4 in.ETM, 

d. Using a ladder climb up onto lower roof at lower bank of 6 solar 
collectors. Remove flashing over top collector header at left 
end of collector bank at point A. Open vent valve. 

e. Using ladder climb up onto upper roof and climb up to the top 
of the upper bank of 22 solar collectors. Remove flashing over 
top collector header at left end of collector bank at point B. 

Open vent valve. 

f. Monitoring vent valve at point A, open fill valve #4 and start 
sump pump. 

g. Operate control valve VI periodically to fill piping to Purge Unit. 

h. Vent air in ETM at air vent and heat exchanger periodically. 

i. Leave vent valve at point A open until solution starts coming 
out then rilose valve. Run pump PI if necessary. 

j. Run pump PI. 

k. Monitor vent valve at point B. Leave open until solution starts 
coming out, then close valve. Open vent valve periodically to 
vent air in header. 

l. Let system circulate for 20-30 minutes. 

m. Vent air in system at vent valves periodically. 
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n. Vent air in ETM at air vent and heat exchanger periodically. 

o. Operate control valve VI periodically to fill piping and remove 
. air in lines to Purge Unit. 

p. Repeat 1. -o. until system is full of solution and all air has been 
removed. The system should require 36 to 38 gallons of 
solution. 

q. Close fill valve #4. 

\ 

Tk Stop sump pump and remove hose 

8. Connect a hose from cold water faucet to fill valve #4 

t. Open cold water faucet and fill valve #4. Pressurize system 
to 25 psig on pressure gauge. 

u. Close fill vEdve #4, close cold water faucet and remove hose. 

V. Run pump PI and operate control valve VI periodically to 
verify that the system is filled and all air has been removed. 

w. Re«install flashing on roof at points A and B and re-caulk 
as required. 
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SECTION 4 

ROUTINE MAINTENANCE 


The Solar Heating System requires only a small amount of routine maintenance. 
The elements requiring maintenance are broken down by subsystems and are des- 
cribed below. 


COLLECTOR SUBSYSTEM 


The collector subsystem components requiring routine maintenance are the solar 
collectors and the purge unit. 

Solar Collectors (LSC 18-1) 

Normal rainfall will usually suffice for cleaning. However, inspect spring and 
fall for dirty cover glass. Clean glass using a soft clean cloth, mild soap or 
detergent and clean rinse water. Alkalies can stain the glass if allowed to 
remain in contact too long. 

Purge Unit (HRW-1-30) 

Inspect spring and fall for debris on coil. Clear debris from coil with brush - 
unit may be flushed with water hose if necessary. Lubricate motor in accordance 
with guide on motor. 


STORAGE SUBSYSTEM 

The water in the storage tank should have the inhibitor and the water condition 
checked annually. If the tank water has a pungent odor or dark discolorization. 
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drain tank and refill with clean water adding Inhibitor as called out In Sec- 
tion 3. 

The Inhibitor pH level should be between 7.0 and 9.0. Draw a small amount of 
water from the storage tank drain valve. Using a pH test klti dip a short piece 
of test paper In the fluid dralnoff. Observe the color of the moistened portion 
and compare to color chart with kit. The desired pH Is 8.0 or higher. If the 
pH Is less than 8.0, add 5 gallons of Product No. 284 made by Normal Chemical Co. 
1630 Carroll Ave. , St. Paul, Minnesota, or equivalent to reach a value of 1200 
mg/1. (1200 ppm) of nitrite base. 

Adding inhibitor and filling tank may be done through the manhole In the tank top 
Tank may be drained by connecting drain hose to tank drain on bottom of tank. 


AUXILIARY ENERGY AND SPACE HEAT SUBSYSTEM 

The heat pump Indoor unit should have annual checks on the following: 

• check and clean blower wheel 

• lubricate blower motor 

• replace filter media* 

• check unit operation 

*Fllter should be checked monthly during heavy operation and replaced 
as needed. 


HOT WATER SUBSYSTEM 

To assure long life and efficiency, the water heater tank should have a small 
amount of water drained periodically. Once very month or two the drain valve 
should be opened and the water allowed to run until It flows clean. This will 
help prevent sediment buildup on the bottom of the tank. 
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ENERGY TRANSPORT SUBSYSTEM 


The Energy Transport Module (ETM-1) has three pumps that should be lubricated 
every three months. Proper lubrication is the most important single factor in 
obtaining long life and trouble free operation. Each oil cup, two on motor and 
one on the pump, should be filled with //20 nondetergent motor oil. 

Transfer Fluid (SR-1), the ethylene glycol and water mixture, contains corrosion 
inhibitors. An annual test of the fluid is necessary to avoid plumbing decay. 

DO NOT ADD CHROMATE INHIBITORS TO SYSTEM. Using a standard pH test kit, dip a 
short piece of test paper in a small amount of fluid drawn from drain valve #3 
in ETM. Observe the color of the moistened portion and compare to color chart 
with kit. The desired transfer fluid pH is 8 or higher. If the pH is less than 
8, acids are forming in the fluid. The dwelling owner should call the solar 
system man to add inhibitor to system. Use Figure 4-1 to determine the correct 
quantity of hibitor to be added. After 30 minutes of system operation, recheck 
pH level for proper value. 

If the pH is less than 8, the inhibitor is becoming depleted, and adding inhibitor 
to protect the system is recommended. Such inhibitor is readily available from 
the Dow Chemical Company in five-gallon lots. Since the inhibitors are specially 
designed for Dowtherm SR-1 heat transfer medium, other type inhibitors should 
never be mixed with this material. 


CONTROL SUBSYSTEM 

The control subsystem does not require any periodic maintenance. This subsystem 
can be used to check system operation, as shown in Appendix A. 
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SECTION 5 

MAINTENANCE SCHEDULE 


Table 5-1 outlines the routine maintenance required for the single-family Solar 
Heating System. 


Table 5-1. Routine Maintenance 


Frequency 

Activity 

Reference 

Section 

Appendix 

Quarterly 
every 3 
monts 

Check heat pump indoor unit air filter 
Hot water heater sediment drain 
ETM pump lubrication 

4 

E 

E 

Semi-Annual 

Clean Collector Glass 

4 

B 

or 

Seasonal 

Clean purge unit 

4 

B 


Clean heat pump outdoor unit 

.. 

- 

E 

Annual 

Storage tank fluid check 

4 

- 


Service heat pump indoor unit 

4 

E 


Solar collector fluid check 

3,4 

- 
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INSTALLATION 


• : ' ' CAUTION 


1. Installer must be a trained, 
experienced service techni- 
cian. 

2. Disconnect power supply before 
connecting wiring. 

3. Conduct thorough checkout when 
Installation Is complete. 

4. Shield the collector with sen- 
sor against possible over- 
temperature conditions prior 
to system operation. 

5. Wire additions to the leadwire 
must be capable of withstand- 
ing a temperature of 450°F 
(232°C). 


Install C773 as a collector sensor 
using the mounting clip provided and 
No. 8 or 10 screw. Install collector 
sensor shield. 

Temperatures in excess of 450°F 
(232°C) will damage the sensor. Shield 
the collector with sensor against 
pos s lb le . over tempera ture conditions 
prior to system operation. Do not 
mount aolleatov seneor* to oolleotov 
fluid channels. 


MOUNTING ELECTRONIC TEMPERATURE 
SENSORS 


Follow the system manufacturer's 
recommendations for the best location 
of the sensor. Each sensor should be 
located so that.lt experiences the 
most useful temperature for proper 
system operation. 

Mount C773 in storage tank using an 
Immersion well as follows: 

1. Drain system fluid to a point 
below the sensor fitting. 

2. Screw the well Into the threaded 
fitting. Use an approved pipe dope or 
Teflon tape to seal the threads. 

3. Refill system and check for leaks. 

4. Insert the sensor probe into 
the i nerslon well until it bottoms. 

5. Attach retainer clamp groove on 
well spud. Fit wires in clamp groove 
and lightly tighten screw. Do not 
overtighten. If a remote sensor' wiring 
compartment is used, secure the sensor 
with the spring clip instead of the 
retainer clamp. 


WIRING 

All wiring must comply with applicable 
codes and ordinances. The ETM has 
three 1/2 inch conduit connections 
for control wiring. (See Figure 1.) 

Pressure terminal connections are 
used for the wiring hookup. 

If the amount of electronic tempera- 
ture sensor cable used exceeds 100 
feet (30.5 m) , use No. 14 wire and 
grounded metallic conduit or shielded 
cable. Connect the shield to ground 
at the panel. Grounded metallic 
conduit and shielded cable (such as 
Belden 8762 or equivalent) minimize 
possible radio frequency signal inter- 
ference. Wire additions to the lead- 
wires must be cSpable of withstanding 
maximum collector stagnation tempera- 
tures if installed within the col- 
lector. 




Control Panel Installed in Energy Transport Module 



ADJUSTMENTS 

AUTO-STOP-ON SWITCHES: For normal 

operation! the panel switches should 
remain In the AUTO position. The ON 
and STOP positions of these switches 
are useful during Installation and 
calibration of the heating system. 

They may also be used for manually 
operating the system If necessary. 

COLLECTOR SETPOINT POTENTIOMETER. 

The collector setpoint potentiometer 
establishes the minimum fluid tempera- 
ture that the heating system will 
accept from the collector for direct 
heating of the house. Set the col- 
lector setpoint potentiometer to the 
desired setting; 105°F (40°C) is the 
recommended setting. 


CHECKOUT 

AUTO-STOP-ON SWITCHES: One by one, 

set the AUTO-STOP-ON switches in the 
ON position to check that the pumps 
and control valve have been wired 
correctly and that they are opera- 
ting properly. Set to AUTO position 
for system checkout. 

HEAT PUMP: Complete all electrical 

power wiring to heat pump outdoor 
unit, heat pump Indoor unit and 
electric coil. Complete all con- 
trol wiring to control panel. 


PROCEDURE; Follow instructions in 
Table 1 for checkout of all modes 
of operation. 


OPERATION 


OPERATION 

Space heating is controlled by a two- 
stage heating thermostat. First-stage 
heating utilizes solar energy if 
available, while second-stage heating 
will supply auxiliary energy. The 
system control logic is as follows; 


• Collect solar energy when available. 
Store energy under no-load condi- 
tions. 

• Provides energy directly to load 

on demand. Use direct solar energy 
before stored energy. 

• Use storage energy when direct 
solar energy is not available. 

• Use direct or stored solar energy 
before auxiliary energy. 


DIRECT HEATING FROM COLLECTORS 

Whenever the collector plate tempera- 
ture Tp is greater than 105°F (adjust- 
able) and there is a call for heating 
from the space thermostat, pumps Pi 
and P 2 are activated. Valve V 2 is 
positioned to direct flow to the 
heating coil. The heat pump indoor 
unit fan is activated to provide 
warm air to the space. 

An overtemperature limit on the heat 
pump indoor unit fan will cause valve 
V 2 to direct flow to the storage 
tank if the heating coil leaving air 
temperature exceeds 140°F. Direct 
heating operation will continue until 
the space thermostat is satisfied or 
until the collector plate tempera- 
ture has dropped to 90°F. 
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On a second stage call for heat, the 
heat pump Is energized to provide 
additional heat to the space. A 
differential temperature controller 
senses the solar heating coil inlet 
water temperature, T„, and the heat 
.pump leaving air temperature, Thp. 

*If that AT Is greater than 10°F, 
valve V2 will permit solar water 
to flow thru the solar heating coil. 
If the AT falls below 5°F, valve 
V 2 will be energized to divert flow 
to the storage tank. 

The auxiliary electric heating coil 
is available for additional auxiliary 
heating whenever the outdoor ambient 
temperature is below the normal heat 
pump balance point temperature, in 
this case 35°F. The auxiliary elec- 
tric heating coil is also controlled 
by the second stage of the thermo- 
stat and is energized after a 9-1/2 
minute time delay. The time delay 
enables the heat pump to satisfy the 
second-stage heating demand under 
most conditions. 


HEATING FROM STORAGE 

Whenever the collector plate tempera- 
ture Tp is less than 90°F (adjustable), 
and there is a call for space heat, 
pump 3 is activated to use heat from 
the storage tank for space heating. 
Valve V 2 is positioned to direct 
flow to the heating coil. The heat 
pump indoor unit fan is activated 
to provide warm air to the space. 

Pumps P^ and P 2 are not allowed 
to operate during this mode. The 
high temperature limit located on 
the fan functions as previously 
described. 

The second stage of the thermostat 
controls auxiliary heat from the 
heat pump and the electric heating 
coil as described above. 


STORAGE CHARGING 

Storage charging is accomplished when- 
ever there is no call for heat and 
the collector plate temperature Tp is 
greater than the storage tank tempera- 
ture Tsb by 18°F (adjustable). Puntps 
Pj and P 2 are activated, and valve V 2 
is repositioned to direct flow to the 
storage tank. If this temperature dif- 
ference falls to less than 3“F (adjust- 
able), the storage charging mode is 
terminated. 

AUXILIARY HEATING 

Whenever solar he^* tng is being uti- 
lized, either dirt _ ; or stored, aux- 
iliary heating is available through 
the second stage of the space thermo- 
stat as described above. When solar 
heat is not available, auxiliary heat 
is provided by the heat pump through 
the first stage of the space thermo- 
stat. Additional auxiliary heat is 
available from the electric heating 
coil through the second stage of the 
thermostat as described above. An 
energency heat switch on the space 
thermostat bypasses the heat pump 
balance point thermostat, T-1, and 
enables the system to utilize the 
electric heating coil for auxiliary 
heat under all conditions in the event 
that the heat pump is shut down or 
removed for servicing. 


VENTILATION 

By placing the thermostat subbase fan 
switch in the "ON" position, the 
thermostat will automatically energize 
the fan in the heat pump indoor unit. 


COOLING 

Conventional direct expansion cooling 
is provided by the heat pump as con- 
trolled by the cooling section of the 
space thermostat. 
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im^ REJECTOR 

X purge- control aquastat Tcp on the 
discharge of the collectors allows 
pump P 2 to run in direct heating or 
storage charging modes if there is 
no over temperature condition. If 
the temperature of the collector 
loop fluid rises above 210°F 
(adjustable), pump ?2 is shut off, 
and valve is energized, diverting 
flow through the purge unit. The 
purge unit fan in, energized forcing 


outdoor air across the purge coil 
to cool the collector fluid. 


DOMESTIC HOT WATER HEATING 

Whenever domestic hot water is drawn 
from the water heater, it is replaced 
by preheated water from a coil in 
the storage tank. A thermostatic 
mixing valve is used to regulate the 
hot v.ater supply from the water 
heater to 140°F. 


TROUBLESHOOTING 


When the Control Panel does not appear 
to be operating properly, the following 
steps may be taken to troubleshoot sys- 
tem problems: 

1. Determine the temperatures at 
the differential temperature controller 
and solar aquastat controller sensors. 
For ths differential tempeature con- 
troller, use a high resistance ohmmeter 
to measure the resistance across the 
remote sensors. Refer to Figure 2 to 
convert the resistance measurement 

to a temperature reading. 

Determine the temperature that the 

solar aquastat is experiencing by ad- 
justing the set points with a screw- 
driver and listening for the relays 
to operate when the relay in the 
aquastat changes state. Observe 
temperature scale for temperature 
reading . 

2. Read the OPERATION section to 
determine which mode(s) the heating 
system should be operating in based 
on sensor temperatures and the space 
temperature. 



Figure 2 . Converting Sensor 
Resistance into Degrees F (C) . 


3. Check the location of the sen- 
sors for the differential temperature 
controller and solar aquastat con- 
troller. Make certain that each sen- ■ 
sor is located so as to measure, the 
most appropriate temperature for 
proper system operation. If the 
sensors are not providing correct 
temperature readings, change the lo- 
cation and mount properly. 


A- 7 



4. Check that the solar aquas tat 
is operating properly by adjusting 
the control point of the aquastat 
limit controller and listening for 
the relays to operate. Reset to the 
proper temperature. 


5. Clieck that the differential 
temperature controller relay is 
operating properly by disconnecting 
the wire to high temperature terminal 
HI. Relay should pull in. Reconnect 
sensor wire to high-temperature ter- 
minal HI and disconnect wire to low- 


temperature terminal LO. Relay 
should drop out. Reconnect sensor 
wire to low-temperature terminal LO. 

6. Check system operation on a 
mode-by-mode basis using the pro- 
cedures of Table 1. 

7. If necessary, check for proper 
relay operation. See Figure 3 for 
internal wiring schematic of control 
panel. 

8. For replacement parts list, 
see Figure 4. 


Figure 3. Control Panel Wiring Schematic 






DESCRIPTION 


LOCATION 


R7412A1012 


Honeywell 


Differential Temperature 
Controller 

Dlff. Temp. Controller 
Switching Relay 
Switching Relay 
Switching Relay 
Switching Relay 
Switching Relay 
Switching Relay 
Switching Relay 
Switching Relay 
Switching Relay 
Potentiometer 
Resistor 
Manual Switch 


R7412A1012 


Honeywell 
Honeywell 
Honeywell 
Honeywell 
Honeywell 
Honeywell 
Honeywell 
Honeywell 
Honeywell 
Honeywell 
Honeywell 
Honeywell 
Honeywell 
(.eneral Time 


R8222N1011 


KH222N1011 


R8222B1067 


R8222N1011 


R8222B1067 


R8222N1011 


R4222N1002 


R8222N1011 


1053b4F 


802139DDCB 


113700 


Reset Timer 


TIMEk 


Figure 4. Replacement Parts List 
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SOLAR>HEAT PUMP 
CONTROL PANEL 
SK-1A2183 


INTERNAL WIRING CHECKOUT 


If the control panel has been disconnected for relay replacement, trouble-shooting, 
etc., the Internal wiring of the control panel can be checked out by the following 
procedure: 

1. ) Disconnect all field wiring to control panel. 

2. ) Provide two separate 24-volt AC, 40VA transformers 

and connect to control panel as called for in check- 
out procedure. 

3. ) Connect 120V power to LI (line) and L2 (ground) as 

called for In checkout procedure. 

4. ) Check out each mode of operation as described In 

following checkout procedure. 


ENERGY TRANSPORT MODULE CHECK-OUT (New Castle Site) ETM-2 

SET-UP all switches in AUTO position, 120V to LI and L2 

24V between and C, separate 24V between VR and 5^ 

NOTE: Disconnect all power after each test 

1 . DIRECT HEATING 

a. ) Jumper X to M 

b. ) CM and HI open. Jumper CM to LO 

c. ) Jumper COM to LO on 7K 

d. ) Jumper 91 to 92 

e. ) OPERATION - Pj and P2 should run 

f. ) Proceed to next test 

2. FAN HIGH LIMIT 

a, )-d. ) Same as la-d above, (simulate direct heating) 

e. ) OPERATION - Pi and P2 should run 

f. ) Jumper PL to LI 

g. ) OPERATION - V2 should operate 

h. ) Remove jumper from FL to LI. 

i. ) Proceed to next test 

3. DIRECT HEATING WITH HEAT PUMP AND ELEC. HEAT ON 

SECOND STAGE CALL FOR HEAT 

a. 

b 

Same as la, b, c,d above 

d. 

e. ) OPERATION - Pi and P2 should run 

f. ) Jumper Xi to L 

g. ) Jumper VR to Y 

h. ) OPERATION - 24V between M and C 

- Reset timer runs, 

- After 9 1/2 minutes (approx. ) 24V between Y_ andJC 
• i. ) Remove all jumpers for next test 

4. HEAT FROM STORAGE 

a. ) Jumper y, to M 

b. ) Jumper CM to HI 

c. ) Jumper COM to LO on 7K 

d. ) Jumper 81 to 83 

e. ) OPERATION - P3 should run 

f. ) Proceed to next test 
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5. HEAT FROM STORAGE, HEAT PUMP COMES ON (SECOND STAGE) 

AND STORAGE WATER TEMP. TOO LOW; HEAT FROM STORAGE 
IS SHUT-OFF 

a. -d, ) Same as 4 a-d, above 

e. ) OPERATION - Pg should run 

f. ) Jumper Y 

g. ) OPERATION - 24V between M. and C 

h. ) Remove jumper COM to LO on 7K 

i. ) Jumper COM to HIGH on 7K 

j. ) OPERATION - Pg should stop 

k. ) Remove all jumpers for next test 

6. STORAGE CHARGING 

a. ) Jumper CM to LO 

b. ) Jumper 91 to 92 

c. ) OPERATION - Pi» Pg and Vg should operate 

d. ) Proceed to next test 

7. PURGE 

a. )“b.) Same as 6 a, b above, (simulate storage charging) 

c. ) OPERATION - Pj, Pg and Vg should operate 

d. ) Remove jumper 91 to 92 

e. ) Jumper 91 to 93 

f. ) OPERATION - P2 should stop 

- Pj and Vg should continue to operate 

- 120V between VI and L2 

g. ) Remove all jumpers for next test 

8. HEAT PUMP ON FIRST STAGE HEAT (NO SOLAR AVAILABLE) 

a. ) Jumper to M 

b. ) Jumper CM to HI (COM to HIGH on 3K) 

c. ) Jumper 81 to 82 

d. ) OPERATION - 24V between M and C 

e. ) Proceed to next test 

9. HEAT PUMP ON FIRST STAGE HEAT (NO SOLAR AVAILABLE) 

SECOND STAGE CALL FOR HEAT IS ELEC. HEAT 

a, )-c. ) Same as 8-c. above 

d. ) OPERATION 24V between ^ and C 

e. ) Jumper L to L 

f. ) Jumper VR to Y 

g. ) OPERATION - after 9 1/2 minutes (approx. ) between Y and X 

h. ) Remove all jumpers 

TESTING OF ETM CONTROL PANEL IS COMPLETE 
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Honeywell 




THESE THERMOSTATS AND SUBBASES 
PROVIDE LOW I VOLTAGE CONTROL OF 
MULTISTAGE HEATING AND COOLING 
SYSTEMS INCLUDING HEAT PUMP 
SYSTEMS. 

□ T872 Thermostat requires a Q672 Subbase. 

□ 'Q672 Subbase provides system and fan 
switching, wiring terminals, and mounting 
base for T872 Thermostat. 


Q T872 Thermostat has silent dust-free 
mercury switches operated by coiled bimetal 
elements. 

□ Q672 Subbase mounts on wall or horizontal 
outlet box. 

D Adapter plate available for mounting Q672 
Subbase on vertical outlet box. 

□ Heat anticipator(s) are adjustable or fixed; 
cooling anticipator(s) are fixed. 



□ External levers and scale for temperature 
setting located on top of thermostat case. 


p Cover thermometer on most T872 Thermo- 
stat models. 

□ Locking cover and locking lever screws 
available for T872 Thermostats. 

a Plastic thermostat guards available for T872 
Thermostats. 

□ Key lock cover with tumbler lock available 
for T872 Thermostats. 
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STANDARD MODELS 

T872 THERMOSTATS 

ELECTRICAL RATING: 24 tc 30V ac. 

SWITCHING: Coiled bimetal elements operate mercury 
switches. 

TEMPERATURE ADJUSTMENT; Heating and cooling 
setting lever , with common scale located on top of 
thermostat base. Common lever for heating and 
cooling on T872R. 

TEMPERATURE SCALE RANGE; 44 to 86 F [7 to 
30 C|, standard; optional ranges available. 

THERMOMETER RANGE: 52 to 98 F fl 1 to 36 CJ. 

CHANGEOVER DIFFERENTIAL: 3 F [2 CJ minimum 
between heating and cooling. 

INTERSTAGE DIFFERENTIAL: 

Standard Models-mechanical differential is 1 F 
[0.6 C I between heating or cooling stages; operating 
differential is approximately 1,9 F [1 C] between 
stages in heating or cooling. 


FINISH; Silver bronze, 

MOUNTING MEANS; T872 Thermostat mounts on 
Q672 Subbase. Subbase mounts horizontally on wall 
or outlet box. Mounts on vertical outlet box with 
optional 130821 A Adapter Plate Assembly. 

(See Pig. 1) 



FIG. 1 -DIMENSIONS OF T872 THERMOSTAT 
MOUNTED ON 0672 SUBBASE. 


INSTALLATION 


CAUTION 


1. Installer must be a trained, experienced 
serviceman. 

2. Disconnect power supply to prevent electrical 
shock and equipment damage. 

3. Do NOT short across coil terminals on relay. 
This may burn out the heat anticipator. 

4. Run wires as close to the subbase as possible. 
To prevent interference with the thermostat 
linkage, keep wire length to a minimum, and 
make certain wires do NOT protrude outward 
beyond standoffs (Fig. 4). Push excess wire 
back into the hole, and plug hole to prevent 
drafts from affecting thermostat operation. 

5. Do NOT overtighten thermostat captive mount- 
ing screws. This may damage the threads in the 
subbase. 

6. Always conduct a thorough checkout when 
installation is complete. 


^ IMPORTANT 

Thermostats are calibrated at the factory using 
subbases mounted at true level. Inaccurate sub- 
base leveling will cause thermostat control 
deviation. 


LOCATION 

Locate the thermostat about 5 feet [1.5 metre) above 
the floor in an area with good air circulation at average 
temperature. 

Do not mount the thermostat where it may be 
affected by- 

-drafts, or dead spots behind doors and in corners, 
-hot or cold air from ducts. 

-radiant heat from the sun or appliances. 

-concealed pipes and chimneys. 

-unheated (uncooled) areas behind the thermostat. 

SUBBASE MOUNTING 

The subbase is designed for mounting on a wall or 
horizontal outlet box. (Adapter assembly. Part No. 
130821 B, with cover plate only is available for covering 
wall marks from old thermostat.) An adapter assembly. 
Part No. 130821A, with adapter ring and cover plate is 
available for mounting on a vertical outlet box. Tc 
mount subbase, proceed as follows; 

1. At the location selected, prepare an opening for 
the thermostat wires. 

2. Run low voltage thermostat wires to the location, 
and pull about 4 inches [100 millimetres] through the 
wall opening. 

NOTE: Use color-coded thermostat cable for proper 
wiring. 

3. If mounting the subbase on a vertical outlet box 
(Fig. 2), install the adapter ring with the 2 screws 
provided. 
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FIG. 2-INSTALLATION OF 0672 SUB8ASE ON 
OUTLET BOX. 


4. Pull thermostat cable through cover plate (if used) 
and subbase opening. Secure the cover plate and subbase 
with the 2 screws provided, but do not tighten. 

Thermostats an; calibrated at the factory using sub- 
bases mounted at true level. Inaccurate subbase leveling 
will cause thermostat control deviation. 

5. The subbase mounting slots provide for minor out 
of level adjustments. Level the subbase using a spirit 
level, as shown in Fig. 3 and tighten subbase mounting 
screvrs. 



WIRING 

All wiring must comply with local electrical codes 
and ordinances. 

A letter code is near each terminal for easy identifica- 
tion. Typical terminal designation and wiring connections 
are listed in Tables 1 and 2 . 


rOR STRAIGHT 

INSERTION- 

STRIP S/I t IN. |l MM l 


FORWRAPAF'iifh.D 
♦ STRIP V'lfclN III Mf'l 


f i 



\ / 
'BARRIER'^ 



FIG. 4-BARRIER CONFIGURATION. 


TABLE 1 -TERMINAL DESIGNATIONS 


TERMINAL 

TYPICAL CONNECTION 

B 

Heating damper motor; changeover valve 
(if used). 

E 

Emergency heat relay, 

G 

Fan relay coil, 

0 

Cooling damper motor; changeover valve 
(if used), 

R 

Power connection to transfoimer (in- 
ternally connected for cooling attd 
heating), 

Rc 

Power connection to cooling transformer, 

Rh 

Power connection to heating transformer. 

Wi 

Stage 1 heating control. 

W? 

Stage 2 heating control, 

Yi 

Stags 1 cooling control. 

Y2 

Stage 2 cooling control. 

o 

CM 

X 

X 

X 

Clogged filter switch. 


TABLE 2-ALTERNATE CONTROL CIRCUIT 
TERMINAL DESIGNATIONS 


ALTERNATE 

DESIG- 

NATIONS 

STANDARD 

DESIG- 

NATION 

TYPICAL 

CONNECTION 

1 

V 

V 

R 

24 volt power supply 

HI 


WI 

First stage heating 

H2 

Y 

W2 

Second stage heating 

Cl 

M 

YI . 

First stage cooling 

C2 

- 

Y2 

Second stage cooling 

1= 

F 

G 

Fan 



B 

Heating changeover 

- 

R 

0 

Cooling changeover 


The shape of the terminal barrier permits insertion 
of straight or conventional wrap-around (Fig. 4) wiring 
connections. Either method is acceptable. When making 
connections, strip wire to the length specified in Fig. 5. 

Follow the equipment manufacturer's wiring instruc- 
tions, if available, when wiring the subbase. Figure 5 
shows internal wiring schematic for this unit. 
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Run wires as close to the subbase as possible. To 
prevent interference with the thermostat linkage, keep 
wire length to a minimum, and make certain wires do 
NOT protrude outward beyond standoffs, (Fig. 6). Push 
excess wire back into the hole, and plug hole to prevent 
drafts from affecting thermostat operation. 



FIG. 6-INDIVIDUAL SCREW WIRING FOR 0672 
SUBBASE. 


HEAT ANTICIPATOR SETTING 

Set the heat anticipator scale to match the primary 
control rating. When using a T872 Thermostat with 2 
stages of heating, set both heat anticipators to match 
their respective primary control rating. If the primary 
control nameplate has no rating or if further adjustment 
is necessary, use the following procedure to determine 
the current draw of each stage. 

The current draw of each heating stage must be 
measured with the thermostat removed. 

1. Connect an ac ammeter of appropriate range be- 
tween the heating terminals of the subbase - 

Stage 1-not applicable 

Stage 2 -between Y and VR 

2. Move the system switch to HEAT or AUTO. 

3. After 1 minute, read the ammeter and record 
the reading. 

Stage 1-N/A 

Stage 2- amp. 

4. After mounting the thermostat (see Thermostat 
Mounting, next paragraph), set the adjustable heat 
anticipator to match the respective reading measured 
in step 3. 

5. For Solar-Heat Pump system set Stage 2 heat 
anticipator at 0.4 amp. 


If equipment cycles too fast, set the anticipator to 
a higher current rating, not more than 1/2 division at a 
time, and recheck cycle rate. Most conventional 2'Stage 
heating equipment is designed to operate at 3 cycles per 
hour, and 1 -stage heating equipment at 6 cycles per 
hour, at 50 percent load conditions. When using a T872 
Thermostat in heat pump systems, set the heat antici- 
pator at 140% of the actual primary control current 
draw to reduce the cycling rate. 

Most heat pump systems should cycle 2-1/2 to 3 
times per hour. 

THERMOSTAT MOUNTING 

1. Remove the thermostat from the polystyrene 
shipping container. 

2. Remove the thermostat cover by pulling the 
bottom edge of the cover upward until it snaps free of 
the locking springs. 

NOTE; The cover is hinged at the top and must be 

removed by pulling up at the bottom. 

3. Carefully remove and discard the polystyrene 
packing insert which protects the mercury switches 
during shipment. 

4. Turn the thermostat base over and note the spring 
fingers which engage the subbase contacts. Make sure 
the spring fingers are NOT bent preventing proper 
electrical contact with the subbase. 

5. Set the heat anticipator indicator(s), Fig. 7, to the 
respective current setting of each stage. See Heat 
Anticipator Setting. 



FIG. 7-ADJUSTABLE HEAT ANTICIPATOR 
SCALES. 




SERVICE 


CAUTION 


Before servicing, disconnect power supply to 
prevent electrical shock or equipment damage. 


THERMOSTAT 

T872 Thermostats are accurately calibrated at the 
factory; THEY DO NOT HAVE PROVISION FOR 
FIELD CALIBRATION. 

THERMOMETER 

To calibrate the thermometer; 

1. Remove thermostat cover by pulling up from the 
bottom until it clears the locking springs. If cover has 
optional locking screws, these must be backed out before 
cover can be removed. 

2. Set the cover on a table near an accurate 
thermometer. 

3. After allowing 5 or 10 minutes for stabilization, 
compare the readings. If they are the same, replace 
cover and put system into operation. If they are 
different, recalibrate the thermostat thermometer, step 4. 

4. Insert a small screwdriver in the thermometer shaft 
(Fig. 8 ) and turn it until the thermometers read the 
same. When thermometer is calibrated, replace cover and 
place system and fan switches for desired operation. 
NOTE: Hand heat will offset the thermometer reading. 

After making each adjustment, wait 5 or 10 minutes 

for the thermometer to stabilize before comparing. 



BULB REPLACEMENT 

Befot^e replacing bulb, shut off the power supply to 
prevent shorting out the transformer at the bulb 
terminals, or move subbase system switch to "OFF." 

Replace bulb in subbases with optional malfunction 
light as follows. 

1. Remove the thermostat from the subbase. 

2. Remove the snap-on shield that covers the light. 

3. Disconnect the field wire from the "X" terminal 
to prevent shorting out the transformer at the bulb 
terminals. 

4. Snap out the old bulb and replace it with a new 
bulb. Part No. 129571. The bulb contact should seat in 
the depression in the socket base. The bulb may be 
screwed in farther, if necessary, for a better electrical 
connection. When installing bulb, use needlenose pliers. 

5. Reconnect the field wire to terminal "X." 

6. Replace the shield and mount the thermostat. 


FIG. 8 -THERMOMETER CALIBRATION. 






Honeywell 

AQUASTAT CONTROLLERS ARE IMMER- 
SION TYPE DEVICES FX)R LIMITING OR 
REGULATING THE TEMPERATURE OF 
LIQUIDS IN BOILERS. STORAGE TANKS, 
AND OTHER APPLICATIONS WHERE TEM- 
PERATURE CONTROL OF LIQUIDS IS 
REQUIRED. AS THE TEMPERATURE OF 
THECONTROLLEDMEDIUMRISESTOTHE 
SET POINT, EXPANSION OF THE FLUID 
IN THE SENSING ELEMENT OPERATES 
THE INTERNAL SWITCH OR SWITCHES. 

□ The L4006, 7, and 8 provide spst switching 
for high or low limit control of a burner. 

□ The L4006G model has two spst switches 
that make and break in seqi snce to provide 
boiler sequencing. 

□ The L6006 and 8 provide spdt switching 
for low limit and circulator control. 

□ Models which break contact on a tempera- 
ture rise to the set point are calibrated for high 
limit use. They are also suitable for low limit 
control if a separate high limit control is used. 

□ Ambient compensated models are available 
to prevent control-point shift caused by 
temperature fluctuation at the case. 

□ Visible control point scale and external 
adjustment screw permit easy setting. 

□ Models are available for either horizontal 
or vertical insertion of the sensing element. 
The sensing element may be directly immersed 
or placed in an immersion well. 

□ Remote bulb models are available if the 
controller must be mounted at a location away 
from the sensing element. 

□ Remote bulb models may also be used to 
sense air temperature in ducts and in outside 
air sensing applications. 



P 


AOUASTAT 


CONTROL^^S 



« c 



□ TotaUy enclosed Micro Switch s:> p-acting 
switches are used in all models. 


RMtdanttal On. Form NumlMr 


60 - 2104-1 







SPST MODELS; 


MODEL 

APPLICATION 

RANGE (F) 

mmsMmm 

INSERTION* 

SWITCHING 
ON TEMP, 
RISE _ 

I "■ 

AVAILABLE OPTIONS 

L4006A 

high or low ! 
limit ' 

40 to 180 
100 to 240 

2 or 5 fixed or 
5 to 30 adj . 

horizontal 

breaks 

Tradeline models which in- 
clude well and tube of heat 
conductive compound. Plas- 
tic shield for covering well 
in water heater applications. 
3/4 in. NPT brass spud. 
Centigrade scale markings. 
Factory set stops at 160 F, 
185 F, 190 F, 200 F, or 
220 F. Dial marked WARM, 
NORMAL, HOT. Insulation 
depths of 1-1/2, 3, or 5 
inches. 

L4006B 

circulator 


BSZEH 

BIBHI 

horizontal 1 

1 

makes 

3 inch insulation depth. 3/4 
inch NPT brass spud. 

L4006C i 

vRmlHiHlilii 

100 to 240 

2 or 5 fixed 

cuSSHHI 

breaks 

10 in. element. Factory 
set stOD at 205 F. 

L4006Eb 

high limit 

110 to 250 


horizontal 
or vertical 

breaks 

3/4 in. NPT brass spud. 3 
in, insulation depth. 

L4006G 

sequencing 

100 to 240 

5 fixed 
intei*stage 
3-10 F adj. 

horizontal 
or vertical 

breaks 

two 

switches 


L4007A 

immRgii 

100 to 240 


i 

vertical 

breal:s 

Centigrade scale markings. 

L4007B 

circulator 

100 to 240 

ElfvISPuHHIii 

vertical 

makes 


j 

L4008Aa 

high or low 
limit 

40 to 180 
or 

100 to 240 

2 or 
5 fixed, 

5 to 30 adj. 

remote 

bulb 

1 

breaks 

1 

1 

5 ft.6 in. , 8 ft.6 in. or 10 ft. 
remote capillary. Factory 
set scale stop at 120 or 
200 F. External adjusting 
knob. Centigrade scale 
markincs. 

L4008Ba 

circulator 

100 to 240 

5 fixed or 
5 to 30 adj. 

remote 

bulb 

1 

makes , 

8 ft.6 in. capillary. 

L4008C^ 

1 

ambient 
compensated 
high limit 1 

0 to 70 
, or 

40 to 180 

! 

2 or 5 fixed 

1 

remote 

bulb 

1 

breaks 

7 ft, 6 in. , 20 ft.capillary or 
fast response element. 
External adj. knob. 150 va 
rating at 120, 240v ac. 

High limit stamped on case 
scale lock. 


L4008 model! continued on page 3 

^Copperwellorflttingis supplied withallmodelBexcept remote bulb type. When ordering, specify boiler tapping 
size (1/2 or 3/4 inch) and insulation depth. 

bManual reset (trip-free)— Swltchbreaks circuit and locks out when controlled medium reaches set point. Con- 
trolled temperature must drop 20 degrees below set point before contacts can be manually reset. 



4 iMHEN OBDEHINO REFER TO THE tR ADELINE OiLTALOO OR PRICE SHEET FOR COMPLETE 6RDERING SPECIFICATION 
I NUMB^B.OR... . . -r— 


8PEOJFV- ; 
i:,MODELNONBiRi' - ^'vr 
2.0Pl«ATIN<l,RANaE. t 

3. DlFFlEAENTIAL;^ADIUSTABbC,<NDNADJUSTASLE^ 

lCMMANUAL.'Ra^^ .r ^ '•/ /- •; > 

4. 'CAiHLLAB¥,UHi|5im 

K BOlLEH/TAff INQ ANO INIRiJLATION 


ORDER FROM - 

T. YOUR USUAL SOURCE, OR 

2. HONEYWELL , 

1MK DOUGLAS DRIVE, NORTH 
MINNEAPOLIS, MINNESOTA 66422 
(IN CANADA - HONEYWELL CONTROLS LIMITED 
740 ELLESMERE ROAD 
SCARBOROUGH, ONTARIO) 
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SPST MODELS CONTINUED: 




MODEL 

APPLICATION 

RANGE (F) 

■■onH 

INSERTION* 

SWITCHING 
ON TEMP. 
RISE 

AVAILABLE OPTIONS 

L4008D* 

ambient 

compensated 

circulator 

0 to 70 
or 

40 to 180 

2 or S fixed 

remote 

bulb 

makes 

Tradelinc model available. 
Centigrade scale markings. 
Hot tinned 8 ft.capillary. 
Electrical rating: 2.3 amp 
at 120-240V ac, full load. 
Fast response, 10 ft.ar- 
mored capillary with 3 ft. 
bulb. External adjustment 
knob. Factory set scale 
stops at 120, 220, or 250 F. 
Plastic shield for covering 
well in water heater 
applications. 

L400BE^b 

high limit 

40 to 80 
or 

no to 290 

manual 

reset 

remote 

bulb 

breaks 

Factory set scale stop at 
250 F. 8 ft.6 in. capillary. 

L4008J® 

high limit 

100 to 240 

5 fixed 

remote 

bulb 

breaks 

All models less case and 
cover. 18 in. capillary and 
1/2 in. well assy. Factory 
set scale stop at 220 F. 

U008K^ 

circulator 

40 to 180 

5 fixed 

remote 

bulb 

makes 

All models less cover. 


SPOT MODELS: 


MODEL 

APPLICATION 

RANGE (F) 

MIDSCALE 
DIFFERENTIAL (F) 

INSERTION* 

AVAILABLE OPTIONS 

L6006A* 

circulator 
and low 
limit or 
high limit 

100 to 240 
or 

no to 290 

5 fixed or 
5 to 30 adj. 

horizontal 

Tradeline model which includes 
well adapter and tube of heat con- 
ductive compound. 3/4 in. NPT 
brass spud, 3 in, insulation 
depth. Horizontal or vertical 
mount available on same models. 

L6006B 

circulator 
and low 
limit or 
hieh limit 

100 to 240 

5 fixed or 
5 to 30 adj. 

horizontal 

3/4 in. brass bulb compression 
fitting. 

L6008A* 

circulator 
and low limit 
cooling 

100 to 240 
-30 to 70 

5 fixed or 
5 or 30 adj. 

remote 

bulb 

Tradeline model with 5 ft.cap- 
illary. R.aijge of -30 to 70 F. 
Centigrade scale markings. With- 
out cover. 

L6008C^ 

dual fuel 
changeover 

0 to 70 
40 to 180 

2 or 5 fixed 

remote 

bulb. 

May be 
duct mounted. 

Tradeline model. 150 va switch 
rating. Centigrade scale 
markings. 7 ft.6 in. armored 
capillary. External adjustment 
knob. Lock type cover. 20 ft. 
element. Averaeine element. 

L6008E* 

ambient 

compensated 

40 to 180 

5 fixed 

remote 

bulb 

All models less enclosure. Front 
mounted. 


Copper well or fitting is supplied with all models except remote bulb type. When ordering, specify boiler tapping 
size (1/2 or 3/4 inch) and insulation depth. 

**Manual reset (trip-free)— Switchbreaks circuit and locks out when controlled medium reaches set point. Con- 
trolled temperature must drop 20 degrees below set point before contacts can be manually reset. 


NOTE: The following specifications are standard. Variances, available as options, are noted in the preceding 
table. 


ELECTRICAL RATING (AMPS): Models with 5 F differential— 


Models with 2 F fixed differential— 

120v ac 

240v ac 


120v ac 

240v ac 

FULL LOAD 

8 

5.1 

FULL LOAD 

2.6 

1.3 

LOCKED ROTOR 

48 

30.6 

LOCKED ROTOR 

15.6 

7.8 

INDUCTIVE CURRENT 

1 .25 at 1/4 to 

12 V dc 
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PRESSURE RATING: 

Capillary bulb (direct immersion)— 200 psi. 
Immersion well— 255 psi. 

SENSING BULB MATERIAL: Copper. 

SENSING BULB FULL: Liquid. Toluene or Silicone. 

CAPILLARY LENGTH (including bulb): Remote bulb 
models— 60 inches. 

SENSING BULB DIMENSIONS (inches): 2-7/8 long, 
3/8 diameter. 

INSERTION DEPTH: 3-3/8 inches. 

INSULATION: Brass. 1-1/2 or 3 inches, ^ecify 
when ordering. 

PROVISION FOR WIRING: Screw terminals* 

MOUNTING: Horizontal and vertical models mount 
directly to an immersion well installed in a boiler 
fitting. Remote bulb models have 3 mounting holes 
rear of case for screw mounting to a vertical 
surface. 

FINISH: Gray. 

INSTALLATION DIMENSIONS: See Figs. 1 and 2. 

IMMERSION WELL DIMENSIONS: See Fig. 3. 

BOILER FITTING AND BULB DIMENSIONS: See 
Fig. 4. 




FIG. 3-IMMERSION WELL DIMENSIONS FOR ALL MODELS 
EXCEPT L4006C, L4007D, AND L6006B. . 


ACCESSORIES: 

Weatherproof enclosure— Q615. 

Immersion wells— 

Copper, 1/2 NPT, 1-1/2 inch insulation— Part 
No. 121371A. 

Copper, 1/2 NPT, 3 inch insulation— Part No. 
121371L. 

Copper, 3/4 NPT, 1-1/2 inch insulation— Part 
No. 121371B. 

Copper, 3/4 NPT, 3 inch insulation— Part No. 
121371M. 

Copper, 3/4 NPT, 1-1/2 inch insulation, plastic 
sleeve— Part No. 12131K. 

Copper, 3/4 NPT, 3 Inch insulation, plastic 
sleeve— Part No. 121371N. 

Stainless steel, 1/2 NPT, 1-1/2 inch insulation 
-Part No. 121371E. 

Stainless steel, 3/4 NPT, 1-1/2 inch insulation 
—Part No. 121371F. 

Bulb Compression Fittings (see Pig. 6) — 

Brass, 1/2 NPT plug. 1-1/2 inch insulation— 
Part No. 104486B. 

Brass, 3/4 NPT plug, 1-1/2 inch insulation— 
Part No. 104486C. 

Capillary Compression Fittings (see Fig. 7) — ’ 

Copper, 1/2 NPT plug. 1-1/2 inch insulation— 
Part No. 104484C. 

Copper, 3/4 NPT plug. 1-1/2 inch insulation— 
Part No. 104484B. 



FIG. 2-INSTALLATION DIMENSIONS FOR REMOTE BULB 
MODELS. OTHER DIMENSIONS SAME AS FIG. 1. 



FIG. 4-BOILER FITTING AND BULB DIMENSIONS FOR L4006C, 
L40070, AND L6006B. 
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The manufacturer usually provides a tapping for 
insertion of the controller's sensing element. This 
tapping is located at a point where typical water tem- 
perature can be measured. Depending on model, the 
element is inserted in an immersion well, through 
a boiler fitting, or directly immersed. 

Installation should be madeby aqualified serviceman. 
Follow the instructions furnished by the system man- 
ufacturer, if available. Otherwise, refer to appropriate 
procedure listed below. 

' IMPORTANT 

Controller may be used with or without immersion 
well. Well, if used, must fit sensing bulb snugly 
for good thermal response. Insert bulb until it 
rests against bottom of well, then hold it there 
while tightening the tubing clamp. 


MOUNTING REMOTE BULB MODELS 

The remote temperature-sensing bulb can either 
be installed in an immersion well (Fig. 5) that ex- 
tends into the boiler or tank, or it can be directly 
Immersed in the liquid. For installations not using a 
well, secure the remote bulb with a bulb compression 
fitting (Fig. 6), or capillary compression fitting 
(Fig. 7). 

Well, bulb compression fitting or capillary com- 
pression fitting must be ordered separately. Sizes 
available; 1/2 ia , 3/4 in. NPT spud. Well, if used, 
must fit sensing bulb snugly for good thermal re- 
sponse. Insert bulb until it rests against bottom of 
well, then hold it there while tightening the tubing 
clamp. (See Fig. 5. ) 

The boiler manufacturer generally provides a 
tapping for the insertion of the Aquastat controller's 
sensing element. This tapping should be located at a 
point where typical water temperature can be mea- 
sured. The bulb or protecting immersion well must 
never be located close to a hot or cold water inlet or 
a steam coil. 

If the system is filled, drain system to a point be- 
low the boiler tapping, or wherever the sensing bulb 
is to be installed. 

The bulb can also be installed in the supply line of 
an indirect water heater, in the direct water heater 
itself, or in the feed riser, about 6 in. above the 
boiler. If the riser is valved, the bulb can be in- 
stalled between the boiler and the valve. 

NOTE: Avoid making sharp bends or kinks in the 

capillary. Bends should be no sharper than 1 inch 

radius. 

After Installing, carefully coil excess capillary at 
the bottom of the controller case. 


IMMERSION WELL MOUNTING 

1. Screw the well into the boiler, tank, or pipe 
tapping. 

2. Insert bulb in well, pushing tubing until bulb 
bottoms in well. 


3. Attachretainerclampto end of well spud. Loosen 
draw nut and spread jaws of clamp with screwdriver 
if necessary. 

4. With retainer clamp attached to well spud (be 
sure jaws of clamp hook over ridge at end of spud, as 
shown at points "A"), adjust tubing to fit through re- 
tainer clamp groove, as shown at point "B. " 

5. Tighten dr.aw nut so that retainer clamp is firm- 
ly attached to well spud and tubing is held securely in 
place. 


CAUTION 

Do not secure draw nut ao tightly that retainer clamp 
could collapse tubing. 



MOUNTING WITH BULB COMPRESSION FITTING 



FIG. 6-BULB COMPRESSION FITTING. USE WITH MODEL 
L4008A,B,E.J, OR L6008A. 


1. Screw the fitting into boiler or pipe tapping. 

2. Slide sealing washer onto bulb. 

3. Insert bulb into boiler fitting until bulb bottoms. 

4. ' Slide split sleeve into fitting. 

5. Place clamps A and Bon assembly so that sleeve 
is drawn into fitting when screws are tightened. Note: 
make sure that nub on clamp A engages space between 
sleeve and clamp. 

6. Tighten clamp screws evenly. 



MOUNTINO WITH CAPHUIV COMMISSION SmiNO 



FIO. 7-CAPILLARY COMPRESSION FITTINQ. USE WITH 
MODEL L400eC,D,K,OR LEOOSC.E. 


1. Screw fitting into boiler or pipe tapping. 

3. Place packing nut on tubing. 

3. Slide bulb completely through fitting. 

4. Place composition disc and 4 slotted brass 
washers on tubing in the order shown in Fig. 7. Thrn 
brass washers so that slots are 160 degrees apart . 

5. Slide seal assembly into fitting and tighten packing 
nut. 


4. Place capillary in bulb holder channel. Pinch 
top edges of holder together at each segment (Fig, 10). 



FIG. 10-SECURINQ CAPILLARY IN BULB HOLDER. 


5. Insert bulb holder into controlled area through 
hole prepared in step 1 above. 

6. Fasten bulb holder to duct wall with screws 
furnished. 


DUCT MOUNTINO 



MOUNTINO DIRECT IMMERSION MODELS 
FOR MODELS USING AN IMMERSION WELL 

The well of the Aquastat controller must always be 
exposed to circulation of the medium under control, 
but must never be located close to a hot or cold inlet 
or steam coll. Where the tapping is on the side of the 
boiler, use an ^uastat controller with horizontal well. 
Where the tapping is on to£ of the boiler, use a model 
with a vertical well. 


1. Drill a 3/4 inch hole in the duct wall large enough 
to admit the sensing bulb into the holder. 

2. Using the holder as a template, mark and drill 
holes for bulb holder mounting screws. 

3. Break holder to desired length (Fig. 9). 

NOTE; Holder must be long enough to hold sensing 
bulb in freely circulating air away from duct wall. 
Neatly coU excess capillary at controller case or at 
bulb holder. 



INSTALUNO THE IMMERSION WELL 

On existing installations, shut off the power and re- 
movetheold control. If the old immersion well appears 
suitable, and if the adapter clamp on the Aquastat 
controller fits the old well spud, the well need not be 
replaced. 

1. If the system is filled, drain system to a point 
below the boiler tapping. 

2. Remove plug (or old well) from boiler tapping. 

3. Install the No. 121371 Immersion Well included 
with the controller. If boiler tapping is greater than 
1/2 inch a reduction fitting must be used to adapt the 
boiler opening to the 1/2 inch threads that are standard 
with the well or fitting. Fittings with 3/4 inch threads 
are also available. 

4. Fill the system. Make sure that the well is 
screwed in tightly enough to prevent leakage. Do NOT 
tighten or apply force to case after controller is 
secured to well. 
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INSTAUATION OF SENSING BUll IN IMMERSION WEU 

a. Loosen screw (at top of case, above scale* 
setting;), and remove cover. Loosen two screws that 
secure adapter clamp. i>ec Fig. 11. 

b. Insert the sensing element Into the Immersion 

well. 

c. Fasten the casfr of the Aquast.it controller to 
the well with the adapter clamp. Make certain that 
the clamp is properly positioned over the groove of the 
well spud. Also be sure the flant;e at the opening of the 
well fits snugly into theo|ienlngof the case. The sensing 
element bulb must bottom In the well. 



A MODELS WITH WIXED DIFFERENTIALS DO NOT INCLUDE AD 
JUSTING wheel 

A ON MODELS WITH VERTICAL MOUNTING OF IMMERSiON 
WELL. IT IS ATTACHED TO BOTTOM OF THE CASE 

I07« 

FIG. 11-INTERNAL VIEW OF L6006A. 

MODELS DESIGNED FOR DIRKT IMMERSION 
(WITHOUT WEU) 

Some models, which provide direct immersion of 
the sensing element into the boiler. Include a No. 
104486 bulb compression fitting assembly instead of an 
immersion well. Install fitting in boiler tapping. Be 
sure sealing washer is in place as shown In Fig. 12. 
Make sure that spud of bulb compression fitting is 
screwed in tightly enough to prevent leaking, insert 
immersion bulb (sensing clement) through bulb com- 
pression fitting. Adjust the adapter clamp so that it 
fits over the groove at the opening of the bulb com- 
pression fitting. Tighten adapter clamp screws so that 
Aquastat controller is firmly attached to bulb com- 
pression fitting. 

MOUNTING DUAL FUEL CHANGEOVER MODELS 

These models have a five foot capillary. This cap- 
illary establishes the maximum distance between the 
case and the outdoor mounting. 



FIG. 12-DIRECT IMMERSION MODEL VJITH BULB COMPRES 
SION FITTING PARTIALLY REMOVED. 


The bulb should be installi'd on the outside of the 
building in the shield provided (see Fig. 13) where it 
will be exposed to representative air temperature, but 
not to direct sunlight. It should be mounted high enough 
so that accumulated snow, leaves, or other debris 
cannot obstruct circulation of air around it, and where 
children cannot reach it. Avoid vents from the building. 

Install the case at the indoor location selected, fas- 
tening With screws through holes in back of the case. 
Bring the bulb and tubing out through a 3M inch hole 
in the outside wall. In uncoiling the tubing, carefully 
avoid sharp bends or kinks. Excess tubing should be 
left coiled near the case. Do nut make sharpbends near 
the case or bulb. 

Slip the bulb through the supports in the shield. Pinch 
the S|ylit supporting clip until it holds the bulb firmly 
in position. If the seal-off tube protrudes from under 
the shield, it may be bent under as shown in Fig. 13. 

Hold the shield over the mounting position and form 
a small-radius bend in the tubing. Place the split plug 
around the tubing and move the shield into mounting 
location as a unit. Push the split plug into the hole 
until it is wedged securely in place. Fasten the shield 
in place on the wall with the screws provided. 

NOTE: If the tubing is properly shaped and the split 
plug installed as directed, the shield will cover the 
split plug, and the hole in the wall will be hidden 
from sight. 



FIG. 13 MOUNTING BULB IN SHIELD OUTSIDE BUILDING. 


A-25 





MOUNTING THE L6008A REMOTE BULB COOLING 

THERMOSTAT 

MOUNTING WITH GUARD BRACKET 

Mount the bulb in the guard bracket as shown in 
Fig. 14. Locate the bulb and bracket combination in 
freely circulating air in the controlled area. With 
screws provided, fasten the bracket in place. 

MOUNTING ON SUCTION LINE 

1. In cooling units with more than one suction line, 
sensing bulb should be placed on the common line. 

2. Make certain the bulb is at least 2 feet from the 
point at which the suction line leaves the cooler. This 
will prevent the outside temperature from being trans- 
mitt^ to the remote bulb through the copper tubingof 
the suction line. 

3. Place the remote sensing bulb on the side of the 
horizontal suction line between the coil and trap (not 
on the trap). 

4. Attach the sensing bulb to the suction line with 
clips or straps. 

5. Coil the excess length of capillary tubing near 
the L6008A case. 




FIG. 16-TYPICAL GAS-FIRED SYSTEM WITH DOMESTIC HOT 
WATER. 



— LINEVOLTWE 
_ LOW VOLTAGE 

^PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION AS REQUIRED 


FIG. 17-TYPICAL OIL-FIRED GRAVITY SYSTEM. 


WIRING 

All wiring must comply with local codes and ordi- 
nances regarding wire size, type of insulation, en- 
closure, etc. Figures 16 through 23 show typical 
hook-up diagrams. 



FIG. 15-ATTACHING REMOTE BULB TO HORIZONTAL SUC- 
TION LINE. 



FIG. 18-TYPICAL OIL-FIRED HYDRONIC SYSTEM WITH DO- 
MESTIC HOT WATER. 
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PROTECTO. 
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FIG. 22-L6008A USED TO CONTROL COOLING EQUIPMENT 
AND INDICATING LIGHT. 


TEMPERATURE 

CONTROLLER 


HIGH 


NO I 

LIMIT 


BURNER 


■— FLAME 
■ RECTIFIER 


TRANSFORMER 


/\ PROVIDE DISCONNECT MEANS AND OVERLOAD PROTECTION 
AS REQUIRED. 


. HIGH 

II 

Nn 7 

LIMIT 


BURNER 




HIGH 

II 

NO 1 

LIMIT 

'' 

BURNER 


FIG. 20-TYPICAL WIRING DIAGRAM FOR L6008C1040 USED 
TO SWITCH FROM GAS TO OIL ON TEMPERATURE 
DROP. 


FIG. 23-TYPICAL HOOKUP FOR L4006G BOILER SEQUENCING 
AQUASTAT. 



For proper selection of settings, follow the boiler LOW LIMIT CONTROLLER 
manufacturer's recommendations. Maintains minimum boiler tempera ture for domestic 

hot water. Turns on boiler at temperature setting, 
HIGH LIMIT CONTROLLER minus differential. 

Shuts off burner if water temperature exceeds high 
limit setting. Burner restarts when temperature drops CIRCULATOR CONTROLLER 

to high limit setting, less differential. Prevents circulation of water that is below the de- 

NOTE; On manual reset models, the reset button on sired heating temperature. Breaks circulator circuit 

the front of the case must be pushed in to allow the on temperature drop below setting minus differential, 

burner to operate after a high limit shutdown. remakes on rise to setting. 
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ADJUSTOG 


Set the differential to correspond with tho boiler 
manufacturer's recommendations. To adjust models 
with adjustable differential, rotate tlie wheel on the 
back of the snap switch until the desired reading is 
aligned with the "V" notch in the frame. The wheel 
provides an adjustment from 5 to 30 F. Replace the 
cover on the Aquastat controller. 

Adjust the control iwlnt to correspond with the boiler 
manufacturer's recommendations, To adjust, insert 
a screwdriver in the slotted screw-type head located 
beneath the window in the cover. T\irn the scale to 
the desired control ixjint, 

L600BA LOCATION DIFFERENTIAL CALIBRATION 

The L6008A1093 is calibrated for applications with 
both the bulb and case located in the room in which 
the temperature is being controlled, A correction will 
be necessary if the temperature of the case isdifferent 
from the desired dial setting. 

1. If the case is at ahigher temperature than the de- 
sired dial setting, raise the desired dial setting by the 
correction determined from the table at right. 


2 . If the case is at a lower temperature than the de- 
sired dial setting, lower tho desired dial setting by 
the correction determined from the table below. 


Temperature difference between 
desired room temperature and 
case temperature (F) 

Correction 
(Degrees F) 

0 

0 

5 

3/4 

10 

1-1/2 

15 

2 

20 

2-3/4 

25 

3- 1/S 

30 

4-1/4 

35 

5 

40 

5-3/4 

45 

6-1/2 

50 

7 

55 

8 

60 

8-1/2 

70 

10 

80 

11-1/2 



Check to make certain that the Aquastat controller 
has been installed and adjusted properly. Put the sys - 
tern into operation and observe the action of the device 
through several cycles to make certain that it provides 


proper control of the system as described under OP- 
ERATION. Further adjustments then can be made to 
meet more exact comfort requirements. 
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COLLECTOR SUBSYSTEM 
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Solar Collectors 
Purge Unit 
Diverting Valve 




operation 
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PARTS ARRANGEMENT 



COVER MOUNTING 
SCREWS (SI 


GASKET SEAL 


ALUMINUM COVER FRAME 


aOW TUBE MANtFOLO 


CABINET 


RUBBER PADS (6| 


GLASS COVERS (LSC18 IS COLLECTORS 
HAVE THE OUTER GLASS ONLY) 


- PIPING 
CONNECTION 


I - — INSULATION 

^ COPPER FLOW TUBES 

ABSORBER PLATE 


MOUNTING BRACKETS (4) 
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FRAMING - FLASHING - COLLECTOR MOUNTING 


I 

I 


I 


»■ 


I • SHIPPING AND PACKING LIST 
Package 1 oM Containa 

1 - Assembled solar collector 

It 'SHIPPING DAMAGE 

Checkunit forshippingdamage.Contactthe last carrier Immediately 
if any damage is found. 

Ill -GENERAL 

These instructions are intended as a general guide and do not super- 
sede local codes, Authorities having jurisdiction should be consulted • 
before Installation. 


IV - APPLICATION 

The consulting engineer, architect or dealer must determine the 
solar collector application including number required, placement. 



mounting angle and piping sequence, This Instruction outlines one 
typical method of framing and installing the solar collectors. Other 
designs can be substituted if the basic guidelines within the instruc- 
tion are followed. Figure 1 Illustrates a typical residential 

application. 

V - SOUR COLLECTOR 


The collectors must mount on a watertight roof. Roof construction 
must be adequate to support the collectors and mounting frame. 
Solar collectors must be installed with the flow tubes in the vertical 




FIGURE 2 
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position. Figure 2 illustrates details for a typical mounting frame. 
Install the frame and solar collectors as follows; 

1 - Center sleepers over trusses and secure to roof, Figure 3 shows 
the sleeper flashed into the roof. 

a 'Length of sleepers required for a single row of collectors is 
06-1/2 inches. 


b • Length of sleepers required for two rows of collectors is 
162-5® inches. 

2 - Figure 4 illustrates typical framing construction for one row of 
collectors. Figure 6 illustrates construction for two rows of collec- 
tors. 2" )i B" dimentional lumber is utilized. 


"X " EQUALS NUMBER OF COLLECTORS 
MULTIPLIED BY 3 FEET 
FLUS 8 INCHES 



MOUNTING FRAME FOR SINGLE ROW COLLECTORS 


FIGURE 4 



MOUNTING FRAME FOR DOUBLE ROW COLLECTORS 


FIGURE 5 




























3 - Position first coilector 4-7® inches from end of frame and then 

maintain 1/8 inch between remainder of collectors. Refer to Fig- 
ure 6. Secure collectors to frame with lag bolts (4 per collector). If 
desired the inside spacing could enclose the supply and return 
header runs where they penetrate through roof. 

NOTB- Solar collectors can be piped individually as they are set or if 
working area permits, piped after all collectors are set 

4 - The temperature control system has a sensor which secures 


directly to one absorber plate. Remove the collector frame from 
desired collector and install the sensor in the center of absorber 
plate. Refer to manufacturer's installation instructions. Drill a 
hole through collector cabinet and route wiring to sensor. 

5 • After the system has been leak tested and the insulation has been 
installed on outdoor piping, flash the frame and solar collectors 
as illustrated in Figure 7. This flashing prevents air flow around 
collectors minimizing convection losses, This trim can bolt 
directly to the collector frame. 


1/8" (3mm) EXPANSION 
TOLERANCE BETWEEN 
COVER FRAMES_„*»^ 


SOLAR 

COLLECTOR 


SOLAR 

COLLECTOR 


■SLEEPER 


SPACE COLLECTOR 4-7/8" (124 mm) 
FROM SIDE AND SECURE TO 
STRIPPING WITH LAG BOLTS 


( LAG BOLT I 

(one per corner) » ^ 

I I 


INSTALLING COLLECTORS IN 
MOUNTING FRAME 


BASE FRAMING- 


FIGURE 6 


4-7/8" .J 
(124 mm)' 


/DETAIL OF 
/MOUNTING 
FRAME SIDE 
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PIPING 


VI • PIPING FOR SCN.AR COLLECTORS 
A • Basic Ptping Fundamentals 
1 ■ Flared Connections 

a • Cut pipe to sue with a roHer type tubing cutter See Figure 8 


d • Align parts as shown in Figure 11 and tighten using two 
wrerKhes to prevent twising lines Figure 12 shows cutaway ol 
flared connections 


ALIGN PARTS AND THEN PUSH FLARE ONTO FITTING 


FIGURE 11 


:UT TUBING WITH A ROLlER-TYPE TUBING CUHER 


FIGURES 


b Remove any burrs with knife or reaming tool as shown in 
Figure 9 


REMOVE BURR WITH KNIFE OR REAMING TOOL 


TIGHTEN NUT USING TWO WRENCHES 


FIGURE 12 

2 • Soldered Connections 
a - Cut the pipe to sue 
b ■ Remove burr 

c - Fit tubing into coupling mainlaing a tight and proper clear 
ance See Figure 13 
d - Use minimum 96 5 rated solder 

e Make joint using proper amount of heat to draw solder in joint 
f ■ Cool and clean the joint with wet cloth 


COUPLING 


FIGURE 9 

c ' Flare tubing with a flaring tool as illustrated in Figure 10 


SIDE VIEW 


MAINTAIN A UNIFORM AND 
TIGHT CLEARANCE 


FIGURE 13 

3 • General Guidelines 

1 - The solar collectors can be assembled in parallel, senes or series- 
parallel combinations Figure 14 illustrates various sequencing 
arrangements The supply header is always positioned at the 
bottom side of collectors while the return header is on the top 

NOTF for residential applications, no more than two collectors 

should be connected in series. 


INSERT TUBING TO DEPTH GAUGE 
AND TIGHTEN THE FLARING CONE 


Multi-family heating and heating coolini 


Commercial heating and heating'coolini 


FIGURE 10 








2 • TaWe 1 list* information for sizing headers. 

3 - Avoid dissimilar metals, Where copper piping connects to dif- 


ferent piping materials, dielectric insulating couplers should be 
used to prevent corrosion. 
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TYPICAL PIPING ARRANGEMENTS 
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I PARALLEL "C" FLOW (2 ROW) 
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PARALLEL “Z" FLOW (SINGLE ROW) 
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PARALLEL ”C" FLOW (SINGLE ROW) 



FIGURE 14 


C - Installation of Piping 

1 - Remove the plug from each end of solar collector. 

2 - The collector either pipes to another collector or into a header. 

The 112 inch copper tubing must be field provided, 
a - Figure 15 illustrates two solar collectors piped in series. Install 
a flare male elbow at the bottom collector and a flare male 
straight connection at the top collector, 
b - A 3® Inch sweat to 1/2 flare fitting must be soldered into each 
header at 36 inch intervals. Install a flare male elbow at the 
collector and connect piping as shown in Figure 16, In a two row 
parallel application, the return and supply headers can be piped 
according to Figure 17 to minimize collector spacing, 

3 - Route the suppiy and return headers into the interior of building 

and then flash completely to waterproof the opening. 


TOP SOLAR COLLECTOR 



6" \r^ 

(152 mm) V 
MINIMUM 


STRAIGHT FLARED CONNECTION 

FLARED MALE ELBOW- 
FLARE NUT 
24” (610 mml- 

ZI3 


1 


1/2" (13 mm) TUBING- 


FLARE NUT. 


4 


BOTTOM SOLAR COLLECTOR 

CONNECTING TWO COLLECTORS IN SERIES 


FIGURE 15 
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FIGURE 16 



4 - An air bloeri valve must be installeb at each end of the return 
header for the top row of collector cells, Solder a sweat to flare 
fitting into the ends of return header. Connect a short length of 3D 
inch tubing to flared connection and then secure to a "n" vnlv" 
with a nut and ferrule. Rnfer to Figure 18. 



5 - Leak test the installation thoroughly and make any needed re- 
pairs. Insulate all outdoor piping with 3/4 inch thick foamed pl-as- 
tic Insulation. Waterpoof outdoor pipe insulation with two c^ats 
of plastic finish reinforced with glass mesh. Install per manufac- 
turer's recommendations, 
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MAINTENANCE 


VN 'MAINTENANCE 

1 - If the glass cover becomes dirty, clean the glass using a soft clean 

cloth, mild soap or detergent and clean rinse water. Alltalies can 
stain the glass if allowed to remain in contact too long. 

NOTE - The collector surface temperature can burn. Handle solar 
collector with caution. 

2 • Use rubber gloves when handling solar collector to avoid finger 

prints on glass. 

3 - To replace the glass, remove the collector as shown in Figure 19 

and dismantle according to Figure 20. To re-assemble frame, 
insert the glass sheets and new gaskets into side pieces making 
sure the glass is centered and the ends are even. Next insert the 
glass into the end pieces and secure with existing screws. Use 


sealer compound on corner joints. 

4 - To replace an absorber plate refer to following sequence and 

Figure 21. 

a - Drain collector. 

b - Remove collector frame. 

c - Remove plate seal and gasket on each end of collector, 
d - Disconnect flare fitting on each end of collector, 
e- Remove 6 screws securing absorber and left plate from 
cabinet. Avoid touching coating on plate, 
f - When re-assemblying absorber plate, tighten screws between 
10 lbs and 15 lbs torque. 

5 - The ethylene glycol/water mixture should be checked once a year 

by your Lennox service organization for proper freeze protection 
and inhibitor level. 



FIGURE 19 


INSERT GLASS SHEET(S)- 
INTO SIDE PIECES 


INSTALL SEALER STRIP AROUND 
PERIMETER OF NEW GLASS 


SEAL COMPOUND ^ 
ON CORNER JOINTS 





■GLASS 


-REMOVE (4) SCREWS PER END 
TO DISASSEMBLE COVER FRAME 


NOTE - LSC18-1S SOLAR COLLECTORS 
HAVE ONLY THE OUTER GLASS SHEET 


DISASSEMBLING COVER FRAME 
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FIGURE 21 







PURGE UNIT HRW-1-30 


The HRW-1-30 is an air to water heat exchanger. The finned tube coil 
and the blower are mounted in a cabinet designed for outdoor installation. 
The air is drawn in through the bottom and exhausted out the top of the 
unit. When connected to the collector outlet line, the purge unit will lower 
the fluid temperature. Ihe unit is rated at 2000 CFM and should dissipate 
100, 000 Btu's per hour. 

Maintenance 


At the beginning of each heating or cooling season the system should be cleaned 
as follows: 

A. HRW-1-30 Unit 

1. Clean and inspect both sides of coil. Coil may be flushed with 
water hose if necessary. 

2. Oil outdoor fan motor: always relubricate motor according to 
manufacturers lubrication instructions on each motor. If no in- 
structions are provided, use the following as a guide. 

a. Motors With Oiling Ports - Prelubricated for an extended 
period of operation. For extended bearing life, relubricate 
with a few drops of SAE No. 10 non-detergent oil once every 
two years. 

b. Motors Without Oiling Ports - Prelubricated and sealed. No 
further lubrication required. 

3. Visually inspect all connecting lines, joints and coils for evidence 
of fluid leaks. 

4. Check all wiring for loose connections. 

5. Check for correct voltage at unit (unit operating). 
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Honeywell 


THE Y534A DUAL DIVERTING VALVE 
ASSEMBLY CONSISTS OF TWO VALVE 
BODIES WHICH ARE SWEATED TO- 
GETHER AND TWO POWERHEADS WHICH 
CONTROL EACH VALVE BODY SEPA- 
RATELY. WHEN ASSEMBLED, THE Y534A 
OFFERS FLOW CHARACTERISTICS 
WHICH ARE COMPATIBLE WITH SOLAR 
ENERGY SYSTEMS. 


□ Available for line or low voltage applications 
(specify when ordering). 

O Assembly provides a flow capacity of 14 Cv 
(12 kv]. 

U Sweat copper end connections may be in- 
stalled without disassembling the valve. 

□ Manual opener for valve operation on power 
failure. Valve returns to automatic position 
when power is restored. 

O Complete powerhead may be removed with- 
out breaking the line connections. 

□ Motor actuator may be replaced without 
removing the valve body or draining the 
system. 
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RKPRODUfMBILITY OF THE 
ORIGINAL PACK IS POOR 


R.L. 
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IMPORTANT 

THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES. 
THEREFORE, THIS UNIT MAY NOT MATCH THE LISTEDSPECIFICATIONS EXACTLY. ALSO, THIS PRODUCT IS TESTED 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR- 
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED. 


MODEL: 

Y534A~2-position dual diverting valve. The two 
powerheads must be assembled to the two valve 
bodies which are sliipped sweated together. 
Available for line or low voltag-e applications. 
TEMPERATURE AND FLOW RATINGS: 

Capacity Rating- 14 Cv [12 kv]. 

Maximum Closeoff Pressure-10 psi [69 kPa] . 

Static Pressure Rating-125 psi [862 kPa], 

Maximum Fluid Temperature- 
Line voltage model-200 F [93 C] . 

Low voltage model-240 F [115 C]. 

Maximum Ambient Temperature-125 F [52 C]. 
ELECTRICAL RATINGS: 

Line voltage models- 

0.16 amps at 120V ac, 60 Hz. 

0.08 amps at 220/240V ac, 50 Hz. 

Low voltage model- 

0.64 amps at 24V ac, 50/60 Hz. 

WIRING PROVISIONS: 18 in. [457,2 mm] leadwires 
and 1/2 in. conduit openings. 

LINE FITTINGS: 1-1/4 in. sweat (1-3/8 in. O.D.). 
DE-ENERGIZED POSITION; Port A normally closed. 
TIMING: Diverts flow in 30 seconds. 

MANUAL OPENER: Allows valve to be opened in case 
of power failure. Valve returns to automatic position 
when pov/er is restored, 

DIMENSIONS: See Fig. 1. 

UNDERWRITERS LABORATORIES INC. LISTING 
APPLIED FOR. 


REPLACEMENT PARTS: 

0-ring-Part No, 802344. • 

Powerhead- 

Line voltage model-Part No. 1 30441 ARG, 

Low voltage model-P^irt No, 130441 ARA. 

DETERMINATION OF. WATER FLOW CHARAC- 
TERISTICS: The pressure drop in psi [kPa], equiva- 
lent feet [metres] of pipe, or feet of water [kPa] may 
be determined by calculating the How rate, referring 
to Fig. 2, and using the following procedures. 

Pressure drop in psi [kPa] - 

1 . Locate the flow rate at the bottom of the graph 
in Fig. 2. 

2. Draw a line upward from the flow rate until it 
intersects the curve on the graph. 

3. Draw a line from the intersection to the left- 
hand edge of the graph and read the pressure 
drop in psi [kPa]. 

Pressure drop in equivalent feet [metres] of pipe- 

1. Locate the flow rate at the bottom of the graph 
in Fig. 2, 

2. Draw a line vertically to the top of the graph. 
Read the pressure drop in equivalent feet 
[metres] of pipe on the 3/4 in. pipe scale. 

Pressure drop in feet of water [kPa] - 

1. Locate the flow rate at the bottom of the graph 
in Fig. 2, 

2. Draw a line upward from the flow rate until it 
intersects the curve on the graph. 

3. Draw a line from the intersection to the right- 
hand edge of the graph and read the pressure 


drop in feet of water [kPa] . 


continued on page 14 


ORDERING INFORMATION 


WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADE LINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 

1. Order number (specify line voltage or low voltage model). 

2. Replacement part, if required. 

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE; 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE ICHECK WHITE PAGES OF PHONE DIRECTORY)., 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 

HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422 (612) 542-7500 

(IN CANADA-HONEYWELL CONTROLS LIMITED. 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9) 
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. 
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INSTALLATION 


CAUTION 


1. Installer must be a trained, experienced service 
technician. 

2. Disconnect power supply before connecting 
wiring to prevent electrical shock and equip- 
ment damage. 

3. Always conduct a thorough checkout when 
installation is complete. 


ASSEMBLY 

Each powerhead controls each valve body separately. 
To assemble a powerhead to a valve body, place an 
O-ring in the circular slot on the top of the valve body 
(Fig. 3). Assemble the powerhead to the valve body by 
placing the manual opening lever on the powerhead in 
the MAN. OPEN position. 

Align the powerhead by fitting the hex head screw 
on the bottom of the powerhead into the hole on the 
top of the valve body. The guide pins and the position- 
ing pin in the powerhead should fit the holes in the 
valve body. Tighten securely and repeat this procedure 
for the other powerhead and valve body. 



FIG. 3-POWERHEAD MUST BE ALIGNED SO 
THAT THE GUIDE PINS AND THE POSI- 
TIONING PIN IN THE POWERHEAD FIT THE 
HOLES IN THE VALVE BODY. 


MOUNTING 



FIG, 4-MOUNTING POSITIONS. 
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The valve nuy bo mounted in any position on a ver- 
tical line. If valve is mounted horizontally, the powerhead 
must be even with or above the center line of the piping. 
Make sure that enough room is provided above the 
powerhead to remove the cover for servicing. ^ Fig. 4. 

The 3 fittings or ports of the dual diverting valves are 
labeled on the bottom of the valve body castings. Port A 
is connected to the purge coil piping and is closed when 
the valve is de-energized. Port B is connected to the 
system bypassand is open when the valve is de-energized. 
Port AB is the inlet and it open at all times. See Fig. 4. 


SWEAT COPPER MODELS 

1. Use new, properly reamed pipe, free from dents 
or corrosion. 

2. Place valve onto the pipe. Set the manual opener 
lever to MAN, OPEN before applying heat. This will 
protect the plug inside the valve by removing it from 
the heat. 

3. Sweat joints keeping the outer surface free from 
solder. DO NOT use silver solder because of the high 
melting temperatures required. 


TO INSTALL REPLACEMENT POWERHEAD 

IMPORTANT 

Installation of new powerhead does not require 
the removal of the valve body from the pipe line. 
It is, however, necessary to drain the water from 
the system before beginning the installation. 


1. Disconnect the valve from the electrical power 
source and remove the conduit connection.s if fitted. 

2. Place the manual opening lever on the old power- 
head in the MAN. OPEN position. 

3. With the cover off, remove the 4 screws securing 
the powerhead to the valve body. Remove the old 0-ring 
from the valve body. 


4 . Place the new 0-ring in the circular slot on the top 
of the valve body. 

5. Install the new powerhead - 

-Place the manual opening lever on the new 
powerhead in the MAN. OPEN position. 

-Align the powerhead by fitting the hex head 
screw on bottom of powerhead into the hole 
on top of valve body (see Fig. 3). 

6. Reconnect electrical connections. 

Inspect the powerhead installation and the valve body 
to insure that all connections and adjustments have been 
correctly made. Adjust the thermostat or controller con- 
nected to the valve so the valve runs through its cycle. 
Make sure the valve runs smoothly and positively from 
closed to open to closed again. 


WIRING 

All wiring must agree with local codes and ordinances. 
See Fig. 5 for a typical wiring hookup. 



FIG. 5-TYPICAL WIRING FOR Y534 DUAL DI- 
VERTING VALVES. 


OPERATION AND CHECKOUT ? 1 



On 24 volt systems, never jumper the valve coil 
terminals, even temporarily. This may burn out 
the heat anticipator in the thermo;:tat. 


OPERATION 

AUTOMATIC OPERATION 

When the valve is energized, port B, the bypass, closes 
and port A opens. Port A closes by integral spring return 
when the valve is de-energized. 
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manual operation 

The motorized dual diverting valves (tv^o with each 
inembly) can be opened manually by lifting the manual 
opener lever over the stop and pushing slowly and firmly 
to the MAN. OPEN position. The stop permits the valve 
to be locked in the open position. The valve will return 
to automatic position when the valve is energized. 

CHECKOUT 

1. Lower the set point of the high limit controller 
below the temperature of the collector fluid. 

2. Observe that port A of the valve should be open 
and port B Of the valve should be closed. 

3. Raise the sot point of the high limit controller 
above the collector fluid temperature. 

4. Observe that port A of the valve should close and 
port B of the valve ^ould be open. 


SERVICE 

This valve should be serviced by a trained, experienced 
service technician. 

1 . If the valve is leaking, check to see if the 0-rings 
need to be replaced. 

2. If the gear train is damaged or the motor is burned 
out, it is necessary to replace the entire powerhead 
assembly. Sen INSTALLATION. 


NOTE: Honeywell zone valves are designed and tested 
for silent operation in properly designed and instal- 
led systems. However, v/ater noises may occur as 
a result of excessive water velocity or piping noises 
may occur in high temperature (over 212 P [100 C] ) 
systems with insufficient water pressure. 
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APPENDIX C 


AUXILIARY ENERGY AND SPACE HEATING SUBSYSTEMS 

HPIO Heat Pump Outdoor Unit 
CBPIO Heat Pump Indoor Unit 
ECBIO Electric Heating Coil 
CW31-45 Solar Heating Coil 
Outdoor Thermostat Kit 
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INSTALLATION OF HPIO SERIES UNITS 


PARTS ARRANGEMENT 


,DEFROST CONTROL 


FAN AND MOTOR ■ .lij'Siin? 
ASSEMBLY 


OUTDOOR COIL- 


-CONTROL BOX 


-SERVICE ACCESS 
f'ANEL 


-COMPRESSOR 


-HIGH PRESSURE 
SWITCH 


REVERSING VALVE ■ 


'DISCHARGE TEMPERATURE 
LIMIT SWITCH 


LIQUID VALVE' 


UNIT DIMENSIONS 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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Job Name 

Job Location. 
Installer 


START-UP AND PERFORMANCE CHECK LIST 

- J<rf> No. -■ 

City ________ 

City 


Unit Model No. . 


Serial No. 


D®te . 
__ State . 

State. 

.Serviceman. 


ELECTRICAL 


Nameplate Voltage ____ 
Minimum Circuit Ampacity. 
Maximum Fuse Size 


Voltage with Compressor Operating. 
Amps: 

Supply Outdoor Fan _ 


Electrical Connections Tight? □ 
Supply Voltage (Unit Off) 


Compressor 

Indoor Filter Clean? □ Indoor Blower RI’M . 

S.P. Drop Over Indoor Coil (Dry) 


Outdoor Coil Entering Air Temperature 
Discharge Pressure Suction Pressure. 


HEAT PUMP SECTION 


Refrigerant Lines; 




Leak Checked □ Properiy insulated □ 


THERMOSTAT 


Service Vaives Backseated □ 




Outdoor Fan Checked Q 

Calibrated □ 


Level □ 


PROCESSING — START-UP — OPERATION — MAINTENANCE 


I - PROCESSING PROCEDURE 

The HP10 unit Is factory charged with the amount of R-22 refrigerant 
indicated on the unit rating plate. This charge is based on a matching 
indoor coil and outdoor coll with a 25 foot (7,62 m) line set. For 
varying lengths of line set refer to Table .1 for refrigerant charge 
adjustment. A blank space is provided on the unit rating plate to list 
actual field charge. All units are factory leak tested and evacuated 
making it necessary to keep unit free of dirt, moisture and air. 
WARNING - Do not open (back-seat! valves on unit until leak testing, 
purging, and evacuating of line sets has been completed. 

A - Attaching Gauge Manifold 

1 - Leak Testing, Purging or Evacuating - Connect high pressure side 

of gauge manifold to gauge port on liquid line service valve. 
Connect suction side of gauge manifold to gauge port on vapor 
line service valve. 

2 - Cooling Cycle, Checking Charge or Charging - Connect high pres- 

sure side of gauge manifold to gauge port on liquid line service 
valve. Connect suction side of gauge manifold to vapor line 
gauge port. Refer to Figure 1. 

3 - Heating Cycle, Checking Charge or Charging - Connect high 

pressure side of gauge manifold to gauge port on vapor line 
service valve. Connect suction side of gauge manifold to com- 
pressor suction service port. Refer to Figure 2. 

B • Leak Testing Installed Line Set 

1 - Attach gauge manifold as explained in Step 1 of Section "A - 
Attaching Gauge Manifold." Connect an upright refrigerant 
(R-22) drum to center port of gauge manifold. Open refrigerant 
drum valve and manifold high pressure gauge valve to pressurize 
line set and indoor coil of system. 


TABLE 1 


Lines 

at Die. 

Ounce per foot adjustment , 
from 25 foot line set 

Suction 

Liauid 

• 7/8 

3/8 

1 ounce 

3/4 

3/8 

1 ounce 

1-1/8 

1/2 

1-3/4 ounce 


*NOTE - If line set length is greater than 25 feet, adJ this amount H 
line set length is less than 25 feet subtract lids amount 


2 - Close manifold high pressure gauge valve and check all lines and 
connections for leaks. 

3- Close drum valve and disconnect from center port. Release re- 
frigerant into the atmosphere through suction side of gauge man- 
ifold. 

4 - Correct any leaks and recheck. 

C - Evacuating System 

When required, evacuate system as follows; 

1 - Attach gauge manifold as explained in Step 1 of Section "A - 

Attaching Gauge Manifold." Connect vacuum pump (with vac- 
uum gauge) to center port of gauge manifold. With both manifold 
service valves open, start pump and evacuate indoor coil and 
refrigerant lines. 

NOTE - A temperature vacuum gauge, mercury vacuum (U tube), or 

thermocouple gauge should be used. The usual Bourdon tube 

gt uges are not accurate enough in the vacuum range. 

2 ■ Evacuate the system to 29 inches (737 mm) vacuum. During the 

early stages of evacuation, it is desirable to stop the vacuum 
pump at least once to determine if there is a rapid loss of vacuum. 
A rapid loss of vacuum would indicate a leak in the system and a 
repeat of Section "B - Leak Testing" wouid be necessary. 

3- After system has been evacuated to 29 inches (737 mm), close 
manifold valves to center port, stop vacuum pump, and discon- 
nect from gauge manifold. Attach an upright R-22 drum to center 
port of gauge manifold and open drum valve slightly to purge lino 
at manifold. Break vacuum in system with refrigerant pressure by 
opening manifoid high pressure valve. Close manifold high pres- 
sure valve to center port. 

4 - Close drum valve and disconnect from gauge manifold center 
port. Purge refrigerant from system through suction sid6 of 
gauge manifold. 

5 -Reconnect vacuum pump to gauge manifold center port. 
Evacuate system through manifold service valves until vacuum 
in system does not rise above 29.7 inches (754 mm) mercury (5 
mm absolute pressure) within a 20 minute period after stopping 
vacuum pump. 

6 - After evacuation is completed, close manifold service valves, 
disconnect vacuum pump from gauge manifold center port, and 
connect refrigerant drum. Pressurize system slightly with re- 
frigerant to break vacuum. 
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D - Start-Up Proeadur* 

1 - Rotate fan to check for frozen bearings or any binding. 

2 - Inspect all wiring (bpth factory and field installed) for loose con- 

nections. 

3 ■ Open liquid and vapor line service valves to release refrigerant 

charge (confined in heat pump unit) into the system. 

4 -Check voltage supply at disconnect switch; voltage must oe 
within the range listed on unit nameplate. If voltage is not in this 
range, do not start the equipment until the power company has 
been consulted and the voltage condition corrected. 

5 - Set thermostat for a demand. T urn on power to indoor coil blower 

and close heat pump disconnect switch to start unit. 

6 - Recheck unit voltage with unit running. Power must be within 

range shown on unit nameplate. Check amperage draw of unit. 
Refer to unit nameplate for correct running amps. 

E - Charging 

It is desirable to charge the system in the cooling cycle if weather 
conditions permit. However, if the unit mut be charged in the heating 
cycle, the charge should be re-checked in the cooling cycle when 
outdoor conditions permit. This assures a complete and efficient 
charge. 

If system is completely void of refrigerant, the recommended and 
most accurate method of charging is to weigh the refrigerant into the 
unit according to the total amount shown On the unit nameplate. 
Refer to the "Lennox Cooling Service Handbook" for procedure. If 
weighing facilities a.re not available or if unit is just low on charge, 
use the following procedure: 

1 - Connect gauge manifold as explained in Step 2 or Stop 3, depend- 

ing i'pon season, of Section "A - Attaching Gauge Manifold." 
Connect an uprighs R-22 drum to center port of gauge manifold. 

2 - Start unit, open drum valve, and charge a quantity of refrigerant 

gas into the system through the suction port. Close refrigerant 
drum valve and allow unit to run for a few minutes to stabilize 
operating pressures. 

F - Checking Charge 

Refrigerant charge is checked by the use of a "Normal Operating 
Pressure Curve" that is mounted on each HP1 0 unit and also appears 
on pages sand 6 in this Instruction. Liquid pressure Is read at the 
liquid line service valve during the cooling cycle and vapor pressure 
at the vapor line service valve during the heating cycle. 

1 - Three factors are needed to use the pressure curve; (1) outdoor 

coil entering air temperature, (2) suction pressure, and (3) liquid 
pressure during cooling cycle or vapor pressure during heating 
cycle. 

2 - Read curve from correct suction pressure, over to outdoor coil 

entering air temperature and then down to liquid pressure (vapor 
pressure). 

3- A liquid pressure (vapor pressure) gauge reading within 3 psig 
(21 kPa) of thetable value indicates a properly charged unit. When 
pressure is not within 3 psig (21 kPa) unit is not properly charged, 
Refer to Section "E - Charging," 

4 - When system is operating properly, make sure ail service valves 

are open (back-seated) and disconnect gauge manifold. Replace 
all gauge port caps and tighten. Set thermostat at desired setting. 

II - COMPRESSOR OIL CHARGE 

Refer to "Lennox Cooling Service Handbook" for correct procedure 
to check and add compressor oil. 

III - HIGH PRESSURE SWITCH 

All units are equipped with a high pressure switch (manual reset 
type) mounted on the compressor discharge line. This switch has a 
"cut-out" point of 410 psig (2827 kPa) and must be manually reset 
when discharge pressure drops below 180 psig (1241 kPa). 


IV - DISCHARGE TEMPERATURE LIMIT SWITCH 

The discharge temperature limit switch is a factory installed option 
mounted on the compressor discharge lino. It shuts off the system if 
discharge temperature exceeds 260^ (1 27°C), The limit switch must 
bo manually reset when discharge temperature drops to 225°F 
(107°C) or below. 

V - DEMAND DEFROST SYSTEM 

The HP10 unit utilizes an air pressure differential defrost system, A 
pressure sensor mounted on the division panel between the outdoor 
coil and the orifice panel senses the buiMup of static air pressure, 
caused by coil icing, across the outdoor coil. Refer to Figure 3, When 
static buildup exceeds .5 in. w.c. (1 2.7 mm w.c.) set point, the defrost 
cycle is activated; this stops condenserfans and activates the revers- 
ing valve. The temperature sensor bulb, located near the outdoor 
coil distributor, terminates the defrost cycle when liquid refrigerant 
temperature increases to 65"F (10°C), The defrost control is factory 
set and should not be adjusted from these points. 

IMPORTANT - It is important that the placement and cleanliness of 
the defrost pressure sensor be maintained for proper unit operation, 
Inspect both sides of the outdoor coil periodically and remove any 
grass, leaves, or other obstructions. 

The defrost system may be checked lor proper operation by blocking 
the air flow through the outdoor coil on the outlet side. The defrost 
cycle should be activated when approximately B5% of the coil is 
blocked. The following procedure should be used when checking the 
defrost control system. 

A - Field Checking Air Pressure Defrost Control (Heating Cycle) 

1 - Cut a piece of cardboard to cover approximately 85% of out- 

door coil surface and remove front condenser guard. 

2 - Mark position of defrost termination sensing bulb on refriger- 

ant line; remove bulb from line and immerse in ice bath. 

3 - Start unit by adjusting room thermostat to call for heat. 

4 - Block coll inlet with cardboard from Step 1. Unit should start 

defrost cycle, 

5 - After unit starts defrost cycle, remove sensing bulb from ice 

bath and warm bulb by holding in hand or immersing in warm 
water bath. Unit defrost cycle should terminate. 

6 - After termination of defrost cycle, re-mount sensing bulb on 

refrigerant lino in original location and secure clamp. Use 
caution to avoid damaging sensing bulb when installing. 

7 - If defrost control fails to operate properly, remove entire con- 

trol and replace with a new control. 



FIGURE 3 




VI • CRANKCASE HEATERS 

All units are provided with crankcase heaters (oil rectifiers) This 
heater must always he energised to prevent compressor damage as 
a result of slugging A warning sticker (provided with instructions) 
should Ire applied to the main disconnect switch at the time of 
installation 

VII • FILTER DRIER 

CAUTION • The refrigerant filter drier in this systcrn has two way 
flow frefrigerant flows in either direction depending upon unit 
operating mode! If replacement is required, the filter drier should 
only be replaced with one of like design and capacity Order horn 
Lennox Pan Center 

VIII • MAINTENANCE 

At the beginning of each heating or cooling season tlin system 
should be cleaned as follows 
A • HP10 Heat Pump Unit 

1 • Clean and inspect both sides of outdoor coil Coil may he flushed 

with water hose if necessary 

2 - Clean and inspect defrost pressure sensors. 

3 -Oil outdoor fan motor: always relubricato motor according to 
manufacturers lubrication instructions on each motor If no in- 
structions are provided, use the following as a guide 
a Motors With Oiling Ports • Prelubricated for an extended 
period of operation For extended bearing life, relubricate with 
a few drops of SAE No 10 non-detergent oil once every two 
years 

b- Motors Without Oiling Ports Prslubricated and sealed No 
further lubrication required 

4 - V sually inspect all connecting lines, loints and coils for evidence 
of oil leaks. 


5 Check all wiring lor loose connections 

6 Check lor correct voltage at unit (unit operating) 

7 • Check amp draw on heat pump fan motor 

Unit nameplate _ - Actual 

NOTC H insufficient heating or cooling occurs, the unit should he 
gauged and refrigerant charge checked 
B • Indoor Coil 

1 - Clean coil if necessary 

2 Check connecting lines, |oints and coil for evidence of oil leaks 

3 • Check condensate line and clean if necessary 
C - Indoor Unit 

1 Clean or change fillers 

2 Lubricate blower motor 

Always relubricate motor according to manufacturers lubrication 
instructions on motor If no instructions are provided, use the 
following as a guide 

a Motors Without Oiling Ports Prelubricaled and sealed No 
further lubrication required 

b - Direct Drive Motors With Oiling Ports • Prelubricated for an 
extended period of operation For extended bearing life, re- 
lubricate with a few drops of SAE No 10 non-detergent oil 
once every two years It may be necessary to remove blower 
assembly for access to oiling ports 

3 Ad|ust blower speed for cooling The pressure drop over the coil 
should be checked to determine the correct blower CFM Refer to 
the "Lennox Cooling Service Handbook" for pressure drop tables 
and procedures. 

4 - Check all wiring for loose connections 

5 Check for correct voltage at unit 

6 Check amp draw on blower motor 

Motor nameplate Actual 
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HP 10 - 311V 

REQUIREMENTS - APPLICATION 


INSTALLATION 


I - SHIPPING AND PACKING LIST 

Package 1 of 1 contains; 

1 • Assembled unit 
' 1 - Thermostat 

1 - Compressor Warning Sticker 

II - GENERAL 

These instructions are intended as a general guide and do not super- 
sede local codes in any way. Authorities having jurisdiction should 
I be consulted before installation. 

III - SHIPPING DAMAGE 

Check unit for shipping damage. The receiving party should contact 
last carrier immediately if any damage is found. 

IV - APPLICATION 

HP10-311V, 410V and 510V units are mated to CBP10 indoor coils 
with matching Lennox L10 line sets. 

V- CLEARANCES 

Refer to Figure 1 and provide service and air flow clearances as 
follows; 

1 • Coil inlet - A minimum of 18 inches (457 mm) should ba provided 

between the coil inlet and any building surfaces, fences or other 
vertical obstructions. 

2 - Coil outlet - Provide at least 4 feet (1.22 mm) between the coil 

outlet and any building surfaces, fences or other vertical obstruc- 
tions. 

3 - Service access - Allow a minimum of 3 feet (0.91 m) clearance on 

the service access end of unit. 



VI - SETTING THE UNIT 

A sound absorbing material, such as Isomode, should always be 
used under unit if installed in a position or location that will transmit 
sound or vibration to the living area or adjacent buildings. 


A - Slab Mounting 

When installing unit at grade level, mount on a slab high enough 
above the grade to allow adequate drainage of water. Top of the slab 
should be located so mn-off water from higher ground will not 
collect around unit. Slab should have a slope tolerance away from 
the building of 2 degrees or 2 inches per 5 feet (51 mm per 1,5 
meters). This will prevent ice build-up under the unit during a defrost 
cycle. Refer to Figure 2. 



B - Roof Mounting 

When unit is installed in areas where low ambient temperatures 
exist, it should be placed so winter prevailing winds are notin direct 
line with the heat pump coil. If this is not possible, a wind barrier 
should be constructed, Size barrier at least the same height and 
width as unit and mount barrier 24 inches (610 mm) from the coil 
inlet side of unit in the direction of prevailing winds. Refer to Figure 3. 


ROOFTOP APPLICATION 


DIRECTION OF WINTER 
PREVAILING WINDS 

f 


(TOP VIEW) 


HP10UNIT 


WHEN POSSIBLE PLACE 
UNIT IN THIS POSITION 
TO WINTER PREVAILING 
WINDS. 


DIRECTION OF WINTER 
PREVAILING WINDS 


WIND BAr RIER 

COIL INLET ^ min)^" 

HP10 UNIT 
(TOP VIEW) 


f COIL 
DISCHARGE 

CONSTRUCT A WIND BARRIER 
IF UNIT MUST FACE WINTER 
PREVAILING WINDS. 


FIGURE 3 
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VH- ELECTRICAL 

Wiring must conform to the National Electric Code (NEC) and local 
codes. Application diagrams are included at the back of this instruc- 
tion and in indoor unit instructions. 

Refer to unit rating plate for minimum circuit ampacity and 
maximum fuse size. 

1 - Provide line voltage power supply to HP10 unit from a properly 

sized disconnect switch. 

WARNING - Be sure line voltage connections are made as shown in 
this instruction. Do not close disconnect switch or apply power to 
this unit until advised to do so by these instructions. 

2 ■ install room thermostat (provided with HP10 unit) in the con- 

ditioned area. Locate where it will not be effected by sunlight, 
drafts, or vibration. Oo not instali on an outside wall. A position 
approximately 6 feet (1.5 m) from the floor and near the center of 
the conditioned area is most desirable. 


3- Provide low voltage wiring from HPIO to indoor unit and from 
thermostat to indoor unit ns indicated on the field wiring diagram 
in this instruction. 

4 - Ground unit either through supply wiring or with an earth 

ground. 

5 - Mount compressor warning sticker on unit disconnect box. 

Vlir- REFRIGERANT PIPING 

Field refrigerant piping consists of liquid and vapor lines from the 
HPIO unit to the indoor coil. Use applicable Lennox L10 series line 
sets as shown in table. These line sots may be shortened in the field 
when necessary. 

A - Piping Connections at Outdoor Unit 

HP9 units are equipped with stub type connections and field 
installer will determine connection type to use. 

8 - Piping Connections at Indoor Coil 

Refer to indoor coil installation instructions for proper refrigerant 
line connection procedure. 


TABLE 1 


Outdoor 

Unit 

Model 

1 L10 LINE SF.TS 1 

Line 



Suction Lino Connoctlons 

Liquid Lino Connections I 

Set 

Len 

oth 

Outdoor Unit (Stub) 

Indoor Coil 

Outdoor Unit (Stub) 

Indoor Coll (Flare) I 

Numbers 

ft 

m 

In 

mm 

In 

mm 

In 

mm 

In 

mm 


L10-41-20 

20 


'3/4“" 

iki 

3/4 

19.1 

3/8 

9.5 

3/8 

9.5 

HP10-311 

L10-41-30 

30 

9.1 

3/4 

19.1 

3/4 

19.1 

3/8 

9.5 

3/8 

9.5 

HP10-410 

L10-41-40 

40 

12.2 

3/4 

19.1 

3/4 

19U 

3/a 

9.S 

3/8 

9.5 


LI 0-41 -50 

50 

15.2 

3/4 

19.1 

3/4 

19.1 

3/8 

9.5 

3/a 

9.6 


L10-65-30 

30 

9.1 

7/8 

22.2 

3/4* 

19.1 

3/0 

9.5 

3/8 

9.5 

HP10-510 

LI 0-65-40 

40 

12.2 

7/8 

22.2 

3/4 *■ 

19.1 

3/8 

9.5 

3/8 

9.5 


LI 0-65-50 

50 

15.2 

7/8 

22.2 

3/4* 

19.1 

3/8 

9.6 

3/8 

9.5 


•The L 10-65 series of line sets must have the 314 in, (19, J mml reduction removed before matching to the 1-113 in. (23,6 mm) stub fitting on the 
indoor coil, 
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BLOWER COIL UNITS 






INSTALLATION INSTRUCTIONS FOR CB10 and CBPIO SERIES UNITS 

1 • SNIPrtNa AM) PACPCINQ LIST 
AacAag 1 1 of 2 eontaku: 

1 • Anamblad blowar cabinat 
Packaga 2 of 2 uontaHit: 

1 • Aaaarrblad coil cabmat 
1 • Drip ahlald (C10-S1/6S only - tapao to coili 
3 • Oriva i.loatt 
1 • Roll gaakating 
3 • Rubbar drain pluga 

1 • 90* Adaptar fitting (CIO & CP10-4I rafrig. piping only) 

N • SHIPPING DAMAGE 

Chack contantafor ahipping damage If damage ia found, contact laat 
carrier immadiataly. 
m • GENERAL 

Thaaa inatructiona are intended at a general guide and do not auper- 
aede local codaa. Authontiaa having jurladiction ahould be conaultad 
before matallation. 

IV • REQUREMENT8 

Inataliation of Lennox blowei coil unite with electric heat mutt con- 


form with ttandarda in National Fire Protection Attocialion (NFPA) 
"Standard for inataliation of Air Conditioning and Ventilating Sya- 
tamt NFPA No. 90A," "Standard for the Inataliation of Raaidence 
Type Warm Air Heating and Air Conditioning Syatamt NFPA No 
90B." Manufacturer's inataliation inatructiona and local municipal 
building codoa. Unit it approved for inataliation at clearance to 
combuttible materials aa listed below: 

0” to cabinet 

1" to plenum and outlet duct within 3' of unit 
Accessibility and aervice clearances mutt take precedence over 
combustible material clearances 


V ■ APPUCAT10N 

Thase units are dt*'gned for indoor instai'ations only. CBPIO units 
are designed for installation with matching HPIO heat pump units. 
Units may be installed for up-flo, down-fio or horizontal air dis- 
charge Refer to Figure 1 for stacking arrangement. Units are in- 
tended for use with specific Lennox sections of heat pumps. 


Note - Coil mutt be roteted tSff’ for 
down-flo applications. 

DOWN FLO 
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VI - UNIT DIMENSIONS 

Refer to Figure 2 for dimensions of coil/filter and Ijlgwer sections, 



DIMENSIONS 

BLOWER SECTION 




INTAKE END 


Model No. 


41 Series 


SI/65 Series 


FRONT VIEW 


DISCHARGE END 


32-1/2 in, 
826mm 

21 in. 
533mm 

28 in. 
711mm 

18-1/2 in, 
470mm 

25-1/2 in. 
648mm 

17 in. 
432 mm 

3 in, 
76mm 

1 in, 
25mm 

IQQQn 

3-5/8 in, 
92mm 

3-3/8 in, 
86mrn 

1-1'4 in, 
3.7mm 

3/4 in. 
19mm 

34 in, 
864mm 

26 in, 
635mm 

28 in. 
711mm 

22-1/2 in. 
572mm 

25-1/2 in, 
648mm 1 

21 in. 
533mm 

3 in. 
76mm 

1 in. 
25mmJ 

21 in. 
533mm 

maSEm 

3-3/8 in. 
86mm 

1-1/4 in 1 
32mm 

3/4 in. 
19mm 


COIL SECTION 


Note - Coil section shown for up-fic end 
horizontal position. Coil must br- 
rotated 180° for down-flo posit, on. 


CONDENSATE 

DRAINS 




1 

' INLEI 

UPrNINU 




A 

I ^>SUCTION r 

II '-V -LIQUID C 

LX ume* 1 

Jq a — t ,1 I, 4 




1 

OUTLET 

OPENING 


INLET END 


Model No. 


41 Series 


51/65 Series 


CONDENSATE -toj H UjhJ J 7 

DRAINS pan L 

FRONT VIEW 

*Suction and liquid line connection's are reversed on CP10 series units 


B C D E F G H 


OUTLET END 


21 in. 
533mm 

19 in. 
483mm 

10-1/2 in, 
267mm 

1-3/4 in. 
45 mm 

7 in. t 
178 mm 

28 in. 
711mm 

26 in. 
660mm 

4-1/4 in, 
108mm 

6 in. 
152mm 

1-5/8 in, 
41mm 

1 in. 
25mm 

25 in. 
635mm 

23 in. 
584mm 

12-1/2 in, 
318mm 

2-1/4 in. 
57 mm 

8-1/2 intt 
216 mm 

28 in. 
711mm 

26 in. 
660mm 

4-1/4 in, 
108mm 

6 in, 
152mm 

1-5/8 in, 
41mm 

1 in, 
25mm 




t € in. 1 1S2 mmi on CP10 coils 


FIGURE 2 


tt 7 in. (178 mm) on CP10 coils. 


VII • INSTALUTION 

See Figure 1 for stacking arrangements for up-fio, down-fio and 
horiiontal air discharge. NOTE ■ for some applications blower 
motor must be rotated so oilers are positioned up. 

A • Up-flo 

NOTE - For up-flo applications, an optional adaptor base fPABIO) is 
available to provide side return air entry into the unit. Refer to 
instructions provided with adaptor base for assembly and installa- 
tion. 

1 ■ Place coil cabinet in desired location. 

2 - Install gasketing (provided) around outlet opening of coil cabinet. 
3 -Set blower cabinet above coil cabinet and secure cabinets to- 


gether with drive cleats provided. 

4 - Connect supply and return ducts as required. If return air opening 
of unit is installed flush with wall or other type barrier, .the coil and 
filter must be removed from cabinet, and duct connections se- 
cured to the inside duct flange of cabinet opening. After duct 
connection is made, replace coil and filter. 

B - Down-flo 

On down-flo applications using ECB10 electric heat, an additive base 
is required when unit is installed on combustible flooring. The addi- 
tive base is not provided and must be ordered separately. Table 1 
lists units applicable to each additive base. 
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Drip Shitid 


Attach to edge of dram pan at bottom of coil section 


TABLE 1 


1 Cut dikcharga air opening in floor Saa Figure 3 for dimension* of 
floor opening when additive bate i* u«ed If additive beta it not 
required, refer to Figure 7 for unit ditcharga opening 


FIGURE 5 

VIII ■ REFRIGERANT PIPING 

Suction and liquid lines are equipped with flare fittings on -41 model 
Liquid line has flare fittings and suction line requires sweat connec- 
tions on -SI and -65 models. CIO units may be applied with either 
Lennox L10 lines sets or field fabricated lines CP10 units may only be 
applied with Lennox L10 line sots. Refer to outdoor unit installation 
instructions for proper application, installation and refrigerant 
charge for particular systems 


FIGURE 3 

2 Install additive base in floor opening (if required! 

3 Set blower cabinet over discharge opening 

4 Remove (2) front access panels from coil cabinet and slide coil 
dram pan assembly from cabinet Rotate cabinet 180 and slide 
coil'dram pan assembly back into cabinet Refer to Figure 1 for 
position of roil in down-flo applications 

5 - Install gasketing (provided) around outlet opening of coil cabinet 

b - Set coil cabinet above blower cabinet and secure cabinets to- 
gether with drive cleats provided 

7 - Connect duct work as 'equired 


C • Horizontal 

Units in the horizontal position may be arranged for right or left air 
discharge. If .'>iit is to be suspended it is recommended that a sup- 
port frame be constructed as shown in Figure 4 The frame may bo 
constructed with angle iron, as shown, or other suitable material. 
This frame will prevent unit sagging which may cause access panels 
to bind 

1 - Place coil cabinet in desired location 

7 Install gasketing (provided) around outlet opening of coil cabinet 
J Set blower cabinet next to coil cabinet and secure cabinets to 
gether with drive cleats provided 

4 Connect supply and return air ducts as required If return air 
opening of unit is installed flush with wall or other type barrier 
thecoil and filter mutt be removed from cabinet and duct connet 
tions secured to the inside duct flange of cabinet opening After 
diict connection it made, replace coil and filter 


FLOOR OPENING FOR ADDITIVE BASE 


2-1i2" Miri.mum 
|M rm) 


Floor Opening 


Ctution- Allow adequate clearance at vertical support rods for 
installation and future service. 


FIGURE 4 

Drip Shield (Hoiiionlal installation* only) 

A drip shield it provided to prevent moisture blow-off from coil to 
blower section in C10'51'6S units only Shield it taped to coil for 
shipping 

1 • Sup standing team of drip shield over lower edge of drain pan in 

ceil section 

2 • Crir.-ip securely with pliers if necessary See Figure 5 


NOTE — Provide 32 " (813 mm) at 
front of unit for service access 


20-3 8 in 
518 mm 


24 3 8 in 
619 mm 


41 Series 


51 Senes 
65 Senes 


Caution- Allow adequate clearance at vertical support rods for 
installation and future service. 


Additive Bese 
Modal No 


b1 Series 
65 Series 


CBA10 SliBb 


LB 26029BB 
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IX -CONDENSATE DRAIN 

Two sets of drains are provided, 3/4" threaded pipe main drain and 
3/4" plain pipe auxiliary drain. Always use lower set of drains. Install 
the rubber plug (with hole in center) in the auxiliary drain before 
connecting drain lines. Plug the (2) upper unused drain connections 
with the solid rubber plugs provided. 

1 - Drain piping should not be smaller than tho drain connections at 

drain pan. 

2 • A trap in the drain line is recommended when drain Is on the 

negative side of the blower system. 

3 • The trap must be deep enough to offset the difference in static 

pressure between drain pan and atmosphere. Generally 2" (51 
mm) inches is satisfactory for medium static applications. 

4 • Horizontal runs must be pitched 1 1nch per 10 feet of drain line to 

offset lino friction. 

5 • An open vent in drain lino will sometimes bo required due to line 

length, friction and static pressure. 

6 -Drains should be constructed in a manner to facilitate future 
cleaning, 

X - FIELD WIRING CONNECTIONS 

Wiring must conform to National Electrical Code (NEC) and local 
codes. Refer closely to application wiring diagram in this instruction 
for wiring make-up. Field high voltage wiring must terminate at the 
handy box provided In blower section. If EMT or rigid conduit is 
used, special fitting may be required. Low voltage connections are to 
be made external to unit. . 

XI - checking unit air volume 

Refer to Table 2 for coil pressure drop readings and corresponding 
unit CFM, 

NOTE - Table 2 lists one set of coH pressure drop readings for coils in 
the horizontal or up-flo position and one set of readings for coils in 
the down-fio position. Use the applicable column as indicated in the 



Figure 6 

table when taking readings. Checks ere made with a dean filter in 
place, unit panels in place and a dry evaporator coil (blower only 
operating). Test hoios are provided in coil section. 

1 - Remove snaphole plugs from unit tost holes. Insert manometer 

hoses 1/4 inch (6.4 mm) past the inside edge of cabinet Insulation, 
Seal around hoses with permagum or sealing compound. Con- 
nect zero end of manometer to entering air side of coil. Refer to 
Figure 6. 

2 - With only the indoor blower operating, observe manometer read- 

ing. If reading Is above air volume required, decrease blower 
speed. See Table 2 for required air volumes. Refer to application 
wiring diagram in this Instruction for changing blower speed. 

3 - After required draft gauge readings are obtained, insert snaphole 

plugs in air test holes, 




AIR VOLUME** 


CFM mVs 


DRAFT GAUGE READING (DRY EVAPORATOR 


•READING (Horizontal or Uo-flo 


in. water I mm water 


READING (Down-flo 


in. water I mm water 



.05 -.058 


5 


95 


2 


,13 -.135 


,075 - .08 


08 -.085 


095 -.1 


,115- .12 


,125- .13 


5 


,1 -.12 


,13 -.135 


,155-. 16 


,185-. 19 


- .21 


1.27-1.47 


1,52-1.65 


2.29 - 2.41 


2.79-3.05 


3.30-3.43 


1.91-2,03 


2,03-2.16 


2.41 - 2.54 


2.92 - 3.05 


3.18-3.30 


3.56-3.68 


2.54-3.05 


3.30 - 3,43 


3.94 - 4.06 


4.70 - 4.83 


5.08 - 5.33 


•These are pressure drop readings across the coil only, not total resistance readings, 
••Minimum air volume for heat pumps application is 400 CFM/ton of unit capacity. 
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INSTALLATION INSTRUCTI.Qjj^ 


276 


SuparMdM «07l 


IMMUt A 


ELECTRIC UNITS 


ECD10 SERIES HUiKPS 


INSTALLATION II\'ST«1UCT10NS FOR SCB1041 AND ECBIO-SI.GS 
SERIE: . ELECTRIC KFAT SECTIONS 


I • SHlfPtNQ AND PACKING UST 
1 • Attemblod electric heel eectior 


N • SHIPPING DAMAGE 

Check heater for shipping dsmege. If demege is found contact last 
earlier immediately. 


IH • GENERAL 

These instructions are only intended as a genarkl guide and do not 
supersede local cod*t. Authorities havir>g jurisdiction should be 
consi'ltert before installation. 


IV • REQUIREMENTS 

Installclion of Lennox blower coil units with electric heat must con- 
form with ctondards in National Eire Projection Association (NFPA) 
"Slurdard for Installation of Air Conditionini) and Ventilating Sys- 
tems NFPA No. SOA,'* 'Standard for tho Inotnllation of Residence 
Type Worm Air Heating and Air Conditioning Systems NFPA No. 
9C3," Maniifoctur.tr's installo’.ion instructions and local municipal 
building codes Metal duct must bo used in dnwn-flo applications 
with no dir charge opci -ings directly below tho unit. Linit is approved 
for installotion at clearance io combustible motcrials as listed below; 

0" to cabinet 

1" to plenum and outlet duct within 3' of unit 
Accessibility and service clearances must take precedence over 
combustible material clearances. 


V • APPl ICAT10N 

ECBtC Series heaters are designed to provide field installed electric 
heat for C0 10 Series coil/blower units. 


VI-INSTAUATinN 

When installing ECB10 heaters in CB10 down-flo applications on 
combustible floors, an additive base is required. Base model number 


CBA10-41 (LB-26029BAI is required for CB10-41 models and t ase 
CBA10-61f8S (LB 76029BBI for CB10-51 and CBIO-Fb units Tho addi- 
tive base is not provided and must be ordered separately Refer to 
CB10 installation instructions for installing additive base 

1 • Disconnect and remove power supply to CB10 unit. Remove low 

voltage strain relief bushings 

2 • Remove blower access pcnel and power-in access panel covering 

blower duct extension Oiucard the pr,wer-in access panel and 
save the sheet metal screws See Figure 1 

3 - Remove and discard front and 'ear filler panels from blower duct 

extonsinn Refer to Figure! Save the 1/4-20 machine screws from 
fio:it filler pcnel 
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4 • R*mov4 ECB10 (ccm* covar. Slid* haatai into duct •xtantion 

opanino ■naking aura back ot haatar aligna «>ith raar duct axtan 
aion opwiiing 

5 • Sacura haatar to duct axtanaion with 12) V4-20 Machir>a acrawa 

and to outaida of blowar cabina. with (2) ahaat matal acraxva Uaa 
iha acrawra which wara ramovrd front blowar accaaa pana' and 
duct axtanaion front fillar panal Refar to Figura 2 


codaa Ratal cloaaly to application wiring diagram in thia inatruction 
for low voltaga wiring maka up and to wiring diagram in ECB 10 unit 
lor lina voltaga maka up Saa ECB10 rating plala for minirrtum arcuit 
ampacity and maximum rating of ovar-currant protact'va davicat 
Connact blua low voltaga blowar ralay laadi to black and yallow low 
voltaga laada 

Salact appropriata blowar tpaad and maka connectiona aa ahown on 
application wiring diag'am. 

Altai all wiring la complatad, raplace ECBtO accaaa covar and blower 

accaaa panal 


VN • FIELD WIRINO CONNECTIONS 

Wiring muat conform to National Elactrical Coda (NEC) and local 


Secure healer to cabinet with 
(2) sheet metal screws 


Secure heater to blower duct extension 
with (2) 1/4-20 machine screws ^ 


FIGURE 2 
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OPERATION AND MAINTENANCE OF CW31-45 



t. OMfUTION 

A • Wat«f CoN and Auiiliary btargy Sub«y«t*m 

Thd CW31-4S tpact haating coil aiiowt a tranafar of aolar pro- 
Mdad haat into tha condiiionad area In normal oparation. tolar 
hoaiad liquid in iha coil it tha firtt ttaqa haat tourca At tha room 
thormottat damandt haat, tolar neaiad waiar it circulated 
through Iha CW31-4S coil ond tha tytiam bioinor circuiaiat air 
through the coil If tolar heated air it tulficiant tha tharmostat 
foquiramani will ba mat If tufficiani haat it not availabla from tha 
eoll. Iha Iharmotiat will activate the tecond and third tiaga haat 
■ourcaa at requirad to maat heating damand. 

■ • Mgh Tamparatura Limit Switch 

A high tamparatura limn twitch locatad on tha downttraam tide 
of the ooil providat ova'haaiing protection for tha aubtytiam 


blowar motor. If the tamparatura of air leaving tha coil raachat 
I40*F 160^0 Iha limit twnch ttopt waiarfiow through tha coil No 
additional haat will ba availabla from tha coil and the blower 
motor will not ba aubiactad to aicattiva lamparaiurat 

II. MAINTTNANCC 
A>CW3t-4S Coil Unit 

1. Intpact unit for avidanca of coil and plumbing laakt 

2. Intpact coil. Tha coil mutt ba clean and Iraa of any obttruc- 
nor- 

■ • AualL.i 4 Energy Unit 

Mafer to the Operation and Maintenance manual accompanying 
tha auKiliary energy unit for its proper maintenance require- 
manta. 


APPLICATION AND INSTALLATION 


|. SHIPriNG AND PACKING LIST 
PacAaga 1 of 1 containt; 

1 - Coibcabinat attambiy 
3 - Drive dealt 
1 - Roll gatkeiing 

It-SMrflNG DAMAGE 

Contact the latt earner immadi aialy if any thipping damage it found. 

III • APPUCATION 

ThaCW31-45coil it datignad to provide tolar heat in CB10 tariat 
uniia. Refer to tha total tytiam inttructiont for tolar haat collection 
artd connecting plumbing information Tha tolar coil inttalll be- 
tween the evaporator coil cabinet and the blower coil cabinet. Ute 
diaaa inttructiont only at a general guide, they in no way tupertede 
arty local codat Contult authoritiat having (uritdiction before intial- 
latwn. 

IV - INSTALLATION (Refer to Figure 1 and 2) 

Inatall gatkelmg (provided) around the blower tide of the CW31-4S 
cabinet Petition CW31 -45 unit between avaoorator coil cabinet and 
blowar cabinet Tapered cabmat tacuring claatt thould match with 
airaight claatt Alto, the high temperature limit will be lacing the 
blowar compartment Whan properly aligned, tecura evaporator 
cabinal to CW31-45 cabinet and CW31-45 cabinet to blowar cabmat 
with provided drive claatt. 


Aaaambled CB10 unit with CW31-4S coil thould bo inatallad to that 
tha drain plugt are accettibie 

V • PLUMBING CONNECTION 

The aolar heated water connectiont are Si8" ( 1 5.9 mm) nominal, 3i4" 
(19 mm) O.D. copper tubing Refer to Figura 1 for proper inlet and 
outlet identification Refer to tha total tytiam intlrucuon lor proper 
plumbing apecificationt 

VI . ELECTRICAL CONNECTIONS 

Refer to the total tyttem inttruction for proper connection of the 
high tamparatura limit. 

VII • HIGH TEMPERATURE LIMIT 

Tha high temperature limit ttopt water flow through the coil if tha 
tamparatura of tha air ditchargad from ihacoil raachat 140 F (SCO. 

VIII • DRAIN PLUGS 

Two dram plugt. one for each internal header, are provided to drain 
the CW31-45 coil 

IX -BLOWER SPEED 

Tha CB10 blower MUST BE SET TO RUN AT MEDIUM HIGH SPEED 
Ute tha orange "common" and brown "med-hi" motor tapt. Indi- 
vidually tape unutad motor wiret. 
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FIGURE 1 
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LENNOX 


Industries Inc. 


ELECTRIC UNIT 
ACCESSORIES 


01 THERMOSTAT 


INSTALLATION INSTRUCTIONS FOR OUTDOOR THERMOSTAT KIT 
(LB-44376BA), OUTDOOR THERMOSTAT (PR-231) AND 
MOUNTING BOX (M-1595) USED WITH ELECTRIC HEAT 

I — SHIPPING AND PACKING LIST P'.iwer load off the line until it is actually required. In heat 

OUTDOOR THERMOSTAT KIT (LB-44376BA) pump applications, it will keep the heating load on the heat 

Package 1 of 1 Contains pump as long as possible thereby obtaining more Btuh per 

1- -Outdoor thermostat watt of power input. In straight electric heating applications. 

1— Mounting bracket it keeps the heating load on low power input as long as 

2 — Tubing clamps possible. 

Miscellaneous sheet metal screws 


OUTDOOR THERMOSTAT (PR-231) 

Package 1 of 1 Contains 

I — Outdoor thermostat 

OUTDOOR THERMOSTAT MOUNTING BOX (M-1595) 
Package 1 of 1 Conteins 

1 — Outdoor thermostat mounting box 

2 — Tinnerman clamps 
2 — Sheet metal screws 

The outdoor thermostat kit (LB-44376BA), outdoor thermos- 
tat (PR-231) and outdoor thermostat box (M-1595) are listed 
and ordered separately. If mounting provisions are included 
in the outdoor unit, only the outdoor thermostat (PR-231 )is 
needed. An outdoor thermostat kit (LB 44376BA) installs 
thermostat in outdoor units without mounting facilities. 
When thermostat is mounted in an outdoor location, the 
mounting box (M-1595) is used to house the thermostat. 

II — GENERAL 

These instructions are only intended as a general guide and 
do not supersede local codes in any way. Authorities having 
jurisdiction should be consulted before installation. 

III — SHIPPING DAMAGE 

Check items for shipping damage. The receiving party 
should contact the last carrier immediately if any shipping 
damage is found. 

IV — APPLICATION 

The purpose of the outdoor thermostat is to keep the total 


V — INSTALLATION 
A — Outdoor Thermostat Kit (LB-44376BA) 

1 — Mount thermostat bracket in a convenient location in 
compressor compartment which will allow the sensing 
bulb to extend into the outdoor fan area for sensing out- 


FIGURE 1 



HP8 APPLICATION 


1 — Mount bracket in compresaor compartment 

2 — Secure thermostat to bracket 

3 — Route sensing bulb through hole In division panel 

4 — Secure sensing bulb to division panel 
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door tempsratures Sensing bulb must not be in direct 
sunlight or wind. 

2 — Sheet metal screws are provided for mounting bracket 
and clamps for securing sensing bulb Figure 1 illustrates 
a typical HP8 application. 

3 — Remove adjustment knob and mounting screws from 
thermostat Insert thermostat behind mountinp plate of 
box with shaft extending through the slot Line up mount- 
ing holes and replace mounting screws Replace adjust- 
ment knob. 

B — Outdoor Thermostat (PR-231) And Mounting Box 
(M-1595) 

If an outdoor unit has mounting provisions, secure outdoor 
thermostat (PR-231) in place. 

If the outdoor thermostat(s) is installed in outside location, 
the mounting box should be used to house thermostatls). 
Before thermostatls) are installed in thermostat box, remove 
the (2) screws on thermostat and install on opposite side of 
terminals. This must be done so wiring can be connected to 
terminals when thermostat is mounted in thermostat box. 
See Figure 2. 

1 — Remove cover from thermostat box and insert thermostat 
through grommetted hole in bottom of box 

2 — Remove adjustment knob and mounting screws from 
thermostat. Insert thermostat behind mounting plate of 
box with shaft extending through the slot. Line up mount- 
ing holes and replace mounting screws Replace adjust- 
ment knob 

3 — Secure thermostat sensing bulb to bottom of box with 
Tinnerman clamps and sheet metal screws provided 

4 — Mount box outdoors in a sheltered location where direct 
sun and strong winds will not affect temperature reading. 

SCREWS MUST BE ON 
THIS SIDE OF TERMINALS -i 



VI — WIRING 

Refer to correct application wiring diagram in this instruction 
for thermostat connections Class 2 type wire may be used 
for low voltage wiring. 

CAUTION-Ouldoor thermostaUsi should never be wired to 
control the entire auxiliary/ electric heat section applied to 
heat pumps Soma auxiliary heat must automatically be 
energized by the heat pump during a defrost cycle to control 
indoor air Wire first stage as indicated on application diag- 
ram. 


FIGURE 2 


ORIGINAL PAGE IS 

OF POOR 01 1 , AT, TTY 
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HEATING PUMP WIRING DIAGRAMS 


The internal electrical wiring diagrams of the heat pump outdoor unit, 
unit and electric heating coil are shown on the following pages. 


indoor 


For all external or field wiring see control wiring diagram, Figure "2-19. 


1 fm 

wiimc tMCUii I I 

1 HEAT PUMP-OUTDOOR UNITS 

HP10-311-1A 

MPIO^II-IA 

HP10-51MA 

230/60/T 

i>iN> Poim Nu 


NiMfePMlIbi 



S25.724W 


"CrfCrnTr 


im V01MCC ftUD MSIAUiO 

i«w voiiAci mio msiAuro 



nUVfSrOHMEK 


POTENTIAL AEUV 


OEFAOSr 
SSNTROL REUV 


O) (T) 


o-vo 





©Hf—® 



© ® © 


©HH-® 


CMr-O 





AiMOvi lAnoflr 
JUMPIK 


l§ ! 0S 


COMPAESSOft 

CONTACTOR 


-jysLi 

lOjUNGE. 

ImioS 


louimcNT 
SROUNO 

Inote-poa use «vtth! 
I. cornu ox 

AlUMiKUM 

CONDUCTOR^ 




i 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

-i-J , 

— I 

f 


Hn CONTKQL t3> 


•Sit CSPIO UNfT OKCMM 
*SR (CB)0 UNIT DUGMM 


'WOOSH 

■Lowa 

MUT 


liM-i 


1 


MEAT PUMP ONLY 


HEAT 



t 
I 
f 

I 

^u>cKc«cr«ftT Mur. i 
\ fu«oo«TrttfrMM ! 
\T|IC>MOSU?SVtf»J I 

r-'-T—S 

A * I if 

^ ^ ii 


'--—J 


ij 

HP ouroQOft I I 


1 M«« 0 $TAT i , 

,w inwe. J | 

~ZZZZZ-J 


KtN|' 

PUMP WITH ELECTRIC HEAT I 



tMCRMOnAT 


'MTCffTlAL 



J 

i 

) 




! 

OCTROST 1 
CONTMl 




KUV J 

L V ^ 

$i*»i 

b* d 

S •** 1 

Vs 

CAPACn^' 

" t 

1 

'JCAPACnOft 1 

j 



- COWPMiSOt 
CONTACTOR 



HEAT nm ONLY 


HEAT PUMP WITH ELECTAIC HEAT 





JUS'S- 














CAPAcnqn 



JUNCTION BOX 


UNE VOLTAOi PACTOMT MSTMICO 

LOW VOLTAGE FACTOAY INSTAUCO 

— ■■ ■ LINE voltage nuo mSTAUED 

— — — ^ ' — LOW VOLTAGE RELD IM5TAUED 


NOTE— WHEN CHANQINQ BLOW»t MOTOff 87BE0, TKS BLUE LEAD 
FROM THE aECTWC HEAT SECTION ALONG WITH THE BUCK LEAD 
FROM THE BLOWER RELAY MUST BE WSIED IN COMMON WITH 
THE BLOWER SPEED SELECTED. SEE IWNIMUM BLOWER SPEED 
TABLE FOR MINIMUM OPERATING SPEED WITH ELECTRIC HEAT. 

HEAT niMP VntH Eucmc HEAT fi ESBERGERCY HEAT 




LCMMO X h * loo lfcc wnrac iueui , *7? 

MOLtilG UNITS -COILS-BLOWER COILS UNITS 

HP10 HEAT PUMP APPLiCARON OfAGRAM 
FOR CBP10/EC310 SERIES UNITS 

Form No Pi#»r Form No. 

5?5.725W 





APPENDIX D 


INSTALLATION OF DOMESTIC HOT WATER SUBSYSTEM 


Electric Hot Water Heater 
Tempering Valve 
DHW Preheat Coil 
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THE WARRANTY ON THIS WATER HEATER IS INEERECT 
ONLY VW4EN THE HEATER IS INSTAUID AND OTCR* 
ATEO IN ACCORDANCE WITH THESE INSTRUCTIONS. 
THE MANUEACTURER OR THIS HEATH WILL NOT RE 
LIARU EOR ANY DAMAGE RESULTING EROMEAILURE 
TOCOMELYWITH THESE INS TRUaiONS. READ THESE 
INSTRUCTIONS THOROUGHLY UEORE STARTING. 

LOCATION ; ithet • l«cWI«n ■ w wIbH *0 wofr llnat 
•nTpOTMflupply « 4 Mf« Am floor k lovol. Do ne< locoio 
Am kootor «AMro ootor lino« couM bo orb|ocroA tp frooi* 
log (oingorotwrot. II li 1000— nAod Ami Am koolor bo 
tocolod iMor Am eonlor of groolofl hoi oolof uiogo Id 
gro^Mni hool Iom Avoogh iho gifot. Locoio Am hooior to 
Ami occom ponoU ond Jioin «ol«o« oio occoMiblo. 

WARNING; Do i«l uio or tioro gOMliiM or olhor flout* 
oHbio itgwiiti In Am tricinlly of Atli hooter. 

THE HEATER SHOULD RE LOCATED IN AN AREA WHERE 
UAKAGE Of THE TANK OR CONNECTIONS WILL 
NOT RESULT IN DAMACE TO THE AREA ADJACENT TO 
THE HEATER OR TO LOWER FLOORS OF THE STRUC- 
TURE. MAIEN SUCH LOCATIONS CAN'T RE AVOIDED, 
A SUITARLE drain fan SHOULD re installed UNDER 
THE HEATER. SUCH FAN $ SHOULD RE AT LEAST 2* 
^hDCEF, HAVE A MINIMUM LENGTH AND A Wl D T H AT 
C^LEAST 2* GREATER THAN THE DIAMETER OF THE 
O ^HEATER, AND SHOULD RE FIFED TO AN ADEQUATE 
< DRAIN. 

Roforo procooding wllh Iho liWjllotlen, cIom 
Hm nMln tMilor wpply «olwo. Open a tvolor hMcol lo ro* 
liovo Iho hoMO proMuio and ihoit cIom iho (oucoi. 

CALHION 

DO NOT TURN ON ELECTRICAL CURRENT TO WATER 
HEATER UNTIL TANK HAS REEN COMPLETELY FILLED 
WITH WATER. OPEN SEVERAL HOT WATER FAUCETS 
TO ALLOW AIR TO ESCAPE FROM THE SYSTEM WHILE 
THE HEATH IS FILLING. THE HEATING ELEMENTS 
WILL RURN OUT IF NOT IMMERSED IN WATER. 

UPRIGHT MODELS: Tho hot and cold wolor eoniMcliorw 
oro Idonlifiod on iTm lop of Iho hooior. Connocl Iho hoi 
ond cold tnolor litMt lo Iho iiolollod nipplot u«trg unions. 
Inololl o littod lontporoluro-^rosHiro roliof volvO In Iho 
opening on iho side of Iho hooior. 

UTILITY MODELS: The hoi ani cold wolor eenrMclions 
oro idonlifiod on Iho side of Iho hooior. Conrtocl Iho hoi 
and eoldwolor linos lo Iho trolollod nipples using unions. 
Intiall o lislod lomporaluro-prosssoo roliof tMltro in Iho 
opening on Iho side of Iho hooior. 

TARLE TOFMpDELS: Tho hoi oMior oulloi ond cold 
trolsr inlol ore tdonliliod on Iho boeb porMl of Iho hoo- 
ter. RometM Iho porcolein lop by slidittg II forword ond 
lifting II off Iho ecAiiMl. Coro dwuld bo Idion in hond- 
ling Iho poreolain lop lo provoni chipping of Iho porce- 
lain. Romovo Iho four fronl pocMl tcrows; h«o ol Iho top 
flortgo. Choeb drain tMitM lo inako sure Ihol It is cloood. 
Romovo Iho lopfiborglos Ituulelien lo allow occoa lo Iho 
ilumbing and oloctriool connoclions. CoroMct iho cold 
wolor ojpply lino and hoi orator eullol linos uolng elbows, 
nipples ortd unions os dtown In iho diogroim. btotall a 
listed tompoioluro'prosarro roliof valve in Iho lOOMining 
filling, fioplaoo iIm lop fiboiglas Inoulolien in IK origi- 
rMl location. 
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NOT WATS 
OUTUT 

UNIONS IN WATW CONNtenONS 
FOSITIONfO AROVf TOP LEVEL 
NEATER. 


WAm CONNECTIONS 
IN HEATER ARE V<' 
TAfEREO FIFE TWEAO 


IF SNIAT FITTINOS ARE USED, 
00 NOT APPLY HEAT TO THE 
NIPPUS ON TOP OF HEATER. 
SMCAT TURING TO AOAPTBI 
inORE FiniNC AOAFTB TO 
WATER CONNECTION. IT IS 
ICrWBATIVf THAT NO HEAT 
RE APPUED TO CONNEOION 
AS NIPPUS CONTAIN A 
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THb^..wSTATS AND 
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T-P VALVE OISCHARCE UNE 
TO TERMINATE NEAR 
FLOOR DRAIN 


WATER CONNECTIONS IN 

HUTER ARE V4* TAPOIED pOT WAT® 

PIPE TMtEAO OUTUT 
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COLD WATB 
INIET ^ 


COLD WATB 
SHUTOFF 



T-P VALVE DISCHARGE UNE 
TO lERAUNATE NEAR DRAIN 


IF STWAT FiniNGS ARE USED. 
00 NOT APPLY HUT TO THE 
NIPPUS ON TOP OF HUTB. 
SMAT TURING TO ADAPTER 
REfORE FITHNG ADAPTER TO 
WATB CONNECTIONS. IT IS 
IMPBATIVE THmT no HUT RE 
APPUED TO NIPPUS, AS THE 
NIPPUS CONTAIN A 
PLASTIC UNB 

TEMPCUTURE-FtESSURE 
ULIEF VALVE 

REMOVARU PUTE FOR 
ACCESS TO WRUNG 

ELECTRICAL CONDUIT 

REMOVARU EUAIENT COVB 
FOR ACCESS TO THBMOSTAT 
ANOHUTING ELEMENT 
WIRING DIAGRAM IS ON 
RACK OF ELEMENT COVB 


WATB CONNECTIONS 
IN HUTB ARE V4’ 
TAPBED HPE THREAD 


COLD WATB 
INUT 


IF SVWAT FiniNCS ARE USED, DO NOT APPLY HUT TO FHE 
NIPPUS ON TOP OF HUTB. SWUT TURING TO ADAPTS 
REFORE FiniNG AOAPTB TO WATB CONNEOION. IT IS 
RMFEUTIVE THAT NO HUT RE APPUED TO CONNEOION 
AS NIPPUS CONTAIN A PLASrC UNB. 
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Mlium TO INITALL AN A^PNOyiOtAOA ON ASH!) 
l/AN TINPf NATUNi>f.NntUM; NILICr VALVE MILL NfLiAtC 
TNI NANUFAeTUWN mOM ANT OUIN UNION NIGHT RESULT 
fROH EXCEttIVE nNRCRATURIS AND PRESSURES. 


Pe not Install « dwek «•!«• or ellMr ^vlcoi that would pMvonf r«- 
vorw flow of wotar union roquirod b)^ IomI codoi. A ctosod lyftom 
will mult ond froquont oporotlon of llw tollof volvo will occur. 

Nm ortd of tho rollof ptpo oponine should tarmlnoto noor tho floor 
drain or other wltablo locotiem not iub|oct to blocking or fraozing, 
DO NOT throod, plug or cap tho rollof plpo bponing. Loovo on oir 
gap of opproxtimitoly 6 tnchot botwoon tho ond of tho rollof plpo and 
tho floor drain. 

After tho Installation of all water linos, open the main orator supply 
volvo and fill the hooter. Open soverat hot wat«:.r faucets to allow oir 
to escape from the system while tho hooter is ftlling. \Mion water 
posses tatough the fduoots, close them and check for possible looks in 
the system. 

ELECTRICAL CONNECTIONS: 

Setore ony elecfricol connectiorwore.mode, tw sure thot the 
hedfer Is full of wrater and that the valve in the cold water supply line 
is open. Check the rating plate and wiring diagram before proceeding. 
This electric water heater was built and wired In accordance with the 
Underwriters' Laboratories' tasting approvals requirements. The tern- 
perature limiting device of tho monuol reset, trip-free typo has been 
factory installed to interrupt all ungrounded power supply eorrductors 
in the event of thermostat failure. Thermostats ore factory setot 150^ 
F. ond wired in accordance with the wiring diagram fastened to the 
inside of the tap access panel. 


The deoler in your area ordered this heater wired at the factory to 
comply with existing area codes, but local utility codes may require 
or allow other circuitry. Conwlt your local power, company to deter- 
mine the correct electricol hoiok-up in order to meet local utility and 
buildiisg codes arxl In order to obtain the mart economical rates. Also 
check to Find out if you ore required to obtain a permit before starting 
the installation. The following chart shows the recommended fuse size 
for the maximum heater wattage. The maximum wattage ortd rated 
voltage are drown on the heoter data plote. 


RECOMMENDED FOR fej^?? ERAGE 


MAX. 

WATTS 

MAX. VOLTS 
120V 208V 240V 

WAns 

• MAX. VOLTS 
120V 208 V 240V 

500 

lOA 

5A 

5A 

3500 

40A 

20A 

20A 

1000 

15A 

10A 

lOA 

4000 


25A 

25A 

1250 

I5A 

lOA 

lOA 

4500 


90A 

25A 

1500 

20A 

lOA 

10A 

5000 


35A 

90A 

2000 

2SA 

ISA 

15A 

5500 


3SA 

35A 

2500 

30A 

15A 

ISA 

6000 


40A 

35A 

9000 

35A . 

20A 

20A 






The ta.eperatura of the water con be cNmged by adjusting the thermo- 
stots. before any work is done on the heoter, disconnect oil power to 
the heater by opening the switch at the main electrical panel. Re- 
move the access panels, or front panel on Table Tops, fold the Insulo- 
tion outward owoy from the controls. Set the thermostatf to the de- 
sired water temperature using o screw driver to move ti^<tfwrmottat 
pointer, replace the insulation making wre that the controls are well 
covered and that tfie plastic terminal shield has not been displaced; 
then replace the occess panel, or front panel. The hqatar is now ready 
for operation and the main switch con ho closed. 

IMien necessary to completely drain the heater, diut off the electric 
power supply to heater, close cold water inlet voIm, open o hpt wa- 
ter faucet to allow oir to enter the system and epep the drain wIve, 
which is threoded to receive o standard hpse coupling. Oii Table Top 
models, the front ponel must be removed to gain access to the drairt 
valve. 


MAINTENANCE; Shot off the e I e c t r I c power whenever the woter 
supply is fumed off. 

9iut off the electric power, water supply ond drain the heater com- 
pletely to prevent freezing whenever the building Is left unoccupied 
during the cold weather months. 

in order to insure efficient operation and long tank life, drain the 
heoter through the drain valve until virater rum clear. Drain It at least 
once o rnonth. Foilun^ to do this may result in noisy operation and 
lime and sediment build up in the bottom of the tank. At the some 
time, check the temperature-pressure relief valve, by raising the the 
lever at the top of this volve to moke certain thot waterwoys ore cleor. 

SERVICE; The monuol reset, trip-free temperature limiting devices on 
Ihls healer will cut off all power to heater if temperature of water ex- 
ceeds J90® F. If there is no hot water after a reasonable period of 
time, check the main fuse box. In the event that the fuses hove .«t 
blown, coll a servicemoni hove him check the entire circuit including 
the elements and thermostats before resetting the temperature limiting 
device. Heater must be diKonnected from pewer supply before ser- 
vicing switch. Consu 1 1 the plumber or electric service coitqmny in 
your oreo for oil service, replacement ports or any questions you might 
have regarding this heater. Insist on feetory inspected and appro<^ 
replacement ports. 

REMOVAL OF THE MAGNESIUM ANODE WILL TERMINATE THE 
WARRANTY. 


READ THE WARRANTY ATTACHED TO THIS WATER HEATER FOR A 
FULL EXPLANATION OF THE TIME PERIOD THAT FARTS AND HEA- 
TS! ARE WARRANTED. 


The heater must be welt grounded. A green ground screw is provided 
at the electrical conrwetion point for connecting a ground wire to the 
upright and table top units. A green ground wire is provided at the el- 
ectrical conrrection point on utility models for cortrrectioru to o ground. 

OPERATION; 

NOTE; Before closing the switch to allow electric current to flow to 
tire heater, make certain that the heoter is foil of srater and Hrat the 
cold water inlet valve is open. Complete failure of foe heating ele- 
ments will result If they are rsot completely iimnened in water at all 
times. \Mwn the switch is closed, the operation of this electric woter 
healer is outamatic. 
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INSTRUCTIONS FOR INSTAILING 

WATTS No. 70A SERIES 
Adjustable Water Tempering Valves 


IMPORTANT • 

BE SURE TO REMOVE THERMOSTATIC ASSEMBLY from valve be- 
fore sweating connections. Otherwise it will become damaged. 



Tempered 


Balancing valve should be Instelled, la 
^coid water line to valve, as shown to com- 
pensate (or pressure drop throuih heater. 


IMSTALLATIOW 

1. Ftemovo thermostatic asaembly (which is handtito} 
from body end install valve body as illustrated in 
diagram. 

NOTE: Be suro piston and Teflon disc do not drop 
out of thermostat, when romoving thermostatic 
assembly. 

2. Re-insert thermostatic assembly in body and tighten 
securely. 

ADJUSTMENT 

The Ncr. 70A feature's a new adjustment means which 
permits yau. ta rsiiat".a desired temperature, quickly 
and convenientiv. To increase or decrease the water 
temperature, simply turn the adjusting cap as indicated 
by the arrow. The adjustment temperature range is 
120“ to 160° F. 

L70A SERIES 


Check Valve 

REPLACEMENT PARTS 

RENEWABLE THERMOSTAT 
AND SPRING 

FOR 70A-70A-T 
Part Nc. SAN70A3 



FOR L70A-L70A-T 
Part No. SAN70A3-LT 


r- juet ^ 


DiSCARJ) 

, PL ASTI e 
PftOTEliTOR 


NOTE: Replacement thermostats are furnished with 

a plastic protector which serves to hold the piston and 
Teflon disc. Be sure to discard this plastic protector 
when installing assembly. See note under installation. 


NOTE: For lower tempered water requirements at or below 130°F., use low temperature 
Model L70A Scries which provides adjustment temperature range between 100° - 130°F. 





WATTS REGULATOR COMPANY • 
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PART NO. 


DESCRIPTION 


A 6TEA\6WTtUI2t> OF COIU 


<5/3/77 


Specifications 

Vlaterial - copper alloy-ASTM”B359-Blll 

^ength - approx. 33 feet 

•Jo. of Coils - 17 

:oil I.D. - 5 3/4" {+1/8")^ 

Cubing Diam. - nom. 3/4" 


NOTES 

1) The seller will inspect each coil 
to the requirements of this 
specification and for evidence of 
poor workmanship. 

2) The heat coils shall be packaged 
in suitable protective containers 
that prevent damage to coil when 
shipped by United Parcel Service. 


aroved Source 


Vender/PN 

Wolverine Tube Division 
17200 Southfield Rd. 

Allen Park, Michigan 48101 

Truffin Type W/H 
Catalog No. 6S-116038-01 
With type 1 ends 


PR0\JU>t P'-^bTlC 
CftP^TO PRDTtCT 
tVJbb QFCOlU. 

TOTM. COIL UIVJ&TU 
ybVJ. 


COIL iD APR 0 %, 5 V- 




, APg&X.5''S 


PlAlKJ 6tcnoo 
Cnpt 1) 


ApRot/4' 1%; 


typical coil 5PACIWG, 

APKO*. , n TURM£> 


TOLERANCES UNLESS 
NOTED OTHERWISE 


IMATCRIAL 


DRAFTSMAN r^OnqiKuj, 9 pm 

CHECKER 

DEV ENGR 

ENGRG MGT _ 

CONTRACT NO, 


HONEYWELL energy resources center 

INC. MINNEAPOLIS, MINN. 55413 


WOT mTH^C0\L 


NEXT ASSY 


USED ON 


^OUPf C. size {code ident no. drawing no. 

A I 55513 14Z047 


APPLICATION 


|=INISH-SEENOTE 


SCALE UOKJt 


SHEET 1 OF 1 


CONTROL I A 





APPENDIX E 


ENERGY TRANSPORT SUBSYSTEM 



Energy Transport Module Replacement Parts 


m 

ITEM 

MANUFACTURER 

TYPE/PART 

QUANTITY 

n 

Pump 1 

Bell & Gossett 

60-llS, 1 1/4AA 

1 


Pump 2 & 3 

Bell & Gossett 

PR-1 1/4, 1/6 hp 

2 


Heat Exchanger 

Honeywell 

SK-142187 

1 

4 

Expansion Tank 

Amtrol 

30, Diaphragm 

1 


Air Separator 

Amtrol 

444-1 1/4 

1 


Air Vent 

Amtrol 

690 

1 

H 

Air Bleed 

Hammond 

1/8 Radiator 

2 

■ 

Relief Valve 

Bell & Gossett 

480-45 psi 

1 

H 

Control Valve, Dual 
Diverting 

Honeywell 

V4331-A1003, 
(115 VAC) 

1 

10 

Circuit Setter Balancing 
Valve 

Bell & Gossett 

CB-1 1/4 

3 

11 

SDA Sensor Wells 

Mueller 

Bronze, 11/4 

4 

12 

Lift Check Valve 

Bell & Gossett 

BA - 1 1/4 

1 

13 

Swing Check Valve 

Stockham 

B-309-1 1/4 

2 

14 

Drain /Fill Valve 

Hammond 

710-3/4 

1 

15 

Ball Valve 

Hammond 

Sweat-1 1/4 

1 

16 

Strainer 

Strong 

S-1 1/4 

1 

17 

Low Level Indicator 

F.W. Murphy 

20-PC, 50 psi, 
24 VAC 

1 

18 

Indicator Lamp 


24 VAC 

i 

19 

Solar Control Panel 

Honeywell 

SK-142183 

1 
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Bell & Gossett instruction sheet SI 6946 revision 3 pertaining to 
PD Boosters & Series !'60" In-Line Centrifugal Pumps installation 
and operation instructions has been removed due to copyright. 
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Bell & Gossett submittal A-120 revision 9 pertaining to Iron & Bronze 
Booster Pump has been removed due to copyright. 
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Bell & Gossett instruction manual sheet S17630 replaces SD-1239-CA 
revision 4 pertaining to Booster Circulating Pumps installation, 
operation and service instructions has been removed due to copyright. 
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SW indicates Summer— Winter hook up where boiler is used for heating, and supplying domestic hot water. Minimum boiler vrater temp, of 150“F. is required. 
CS indicates cold start hook up where boiler is use»for heating only. MAXIMUM WORKING PRESSURE 75 PSI — OPERATING TEMP. 40°-240“F 
its eX-TROl. = lot tIU.TROL ^:30 EX-TROL = 110 RLL-tROL #40 EX-TROL = III FILUTROL #t0 EX-TROt = Hi FltUTROL 


Dimensional Dafta 


EX-TROL TANKS 


f\ 


Model 

No. 

Diameter 

Inches 

length 

Inches 

shipping 
Wt. Lbs, 

’ 1 

Model 

INCLUDES 

shipping 

15 

8 

11 ’/a 

5 

-ii 

No. 

EXtROL 

Purger * 

Vent 

Wt. lbs. 

30 

n 

14 

9 

1 

1500 

15 

1" 


9 

60 

n 

23 

14 


3000 

30 

or 

#700 

13 

90 

15 - 

21 

23 

C J 

6000 

60 

1V4'' 


19 


EX-TROL COMBINATION PACKAGES 



‘Specify type and size requiVecf 



EX-TROL WITH FILL-TROL 


Model 

No. 

Oiometer 

Inches 

Length 

Inches 

Shipping 
Wf. Ibi, 

109 

8 

14'/2 

6 

110 

n 

17 

10 

111 

11 

26 

15 

112 

15 

L-__j 1 

23'/7 

• 24 



FILL-TROL COMBINATION PACKAGE 


Model 

No, 

INCLUDES 

Shipping 
Wt. Lbs. 

FIU-TIJOI 

Purge, * 

Vent 

109-P 

109 

l"orl '/<" 


1 1 

110-P 

no 

r'orl 

#700 

14 

in-p 

111 

1 '/. " 


18 


0 




•Specify type and Biie reqvired 





DISTRIBUTED BY 
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Fig. 2 Extrol tank construction 


Tito EX-TROL Tank is a modern, pressurized diaphragm- 
type cKpan.sion tank for all hot water heating systems. 

It is of wcicied steel construction; compact and neat in appearance, A rugged, 
flexible diaphragm of a material specially compounded for long life in 
hydronic service is the heort of the EX-TROL tank. 

This diaphragm separates system water from the (standard 12-lb.) air charge, 
ossuring a permanent air cushion. Because the diaphragm permits the tank 
to be pressurized, the EX-TROL tank can be smaller than conventional units. 

The EX-TROL Tank may be installed into a tee or any 
other suitable tapping anywhere on a hot water heating 
system. 

It may also be remotely located and piped to convenient point on the system. 

An ideal EX-TROL Installation is to screw it into the bottom of an American 
Air Purger, A single Vi" nipple serves as both pipe connection and mounting. 





/SSystom Waters;;. 




Air Cushion 






Air Cushion 





MitflWkBifali 


Fig. 3 Extrol tank operation 


^ ^T!id EX-TROL Tuuk. c.unirois expansion or heating system water. See Figure 3 

^ q'A. When the system is first filled to the setting of the outomatic fill valve, no water enters the EX-TROL Tank because of 
^ ^ the charge pressure behind the diaphragm. 

^ 0 B. When the system comes op to temperature, the EX-TROL tank receives the expanded volume of water. 

S3 ^ C. When the boiler water temperature rises to its maximum, the EX-TROL diaphragm simply flexes against the air 

& cushion. 

O O 

The American Air Purger continuously separates air from heating system water. 

It is a one-piece cast iron chamber with two passages through which boiler water flows. Infernal contours and baffles are 
designed for low flow resistance characteristics and efficient separation of the air from the water. 

The Air Purger should be installed horizontally on the main as close to the boiler as possible. It must be installed so that 
water flows through it in the direction indicated by the arrow. 



Fig. 4 System view illustrating contin. 
uous purging and venting. 


All models have toppings for installation of #700 Float Vents to provide com- 
plete continuous purging and venting. Spare tappings are also provided for 
easy mounting of on EX-TROL for expansion control or FILL-TROL for combining 
automatic fill valve and expansion control. 

EX-TROL system venting 

After initial purging ond venting of air from the system more air will be re- 
leased from the water as it is heated. The American y/700 Float Vent is an ad- 
vanced type valve designed for venting oil hydronic heating and cooling 
systems. It has o unique construction which insures: Fastest Venting — Positivt. 
shot off — Venting through the complete pressure range (0-4S) — Long con- 
tinuous operation — Trouble free performance — No spitting or unsightly stains 
from leaking. No separate air chamber is required. 

Even with Air Purger and Flout Vent installed on the main or mains, it is 
recommended the American //700 Float Vent to bo installed on each return 
at the elbow that drops to the circulator. 

While seldom requited, it is also recommended that manual (key or coin type) 
air vents be iustallod at high points on the radiation. 
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This product represents the most recent development in providing for the 
expansion of water in a hydronic heating system. 

The unique proven design of this tank, incorporating a flexible diaphragm 
that keeps the system water from contacting the (standard 12*ib.) tank 
charge, lets this considerably smaller size give more positive, permanent 
system protection. 


HOW IT WORKS 

Heated water expands, and in a closed hot water heating system, provision 
must be made for this expansion. The flexible diaphragm in the EX-TROL® 
provides for water expansion without permitting absorption of the air 
cushion by the water. 

TO INSTALL 

EX-TROL® may be installed intoa tee or any other suitable tappinganywhere 
on a hot water heating system. It may be placed in a vertical or horizontal 
position. It may also be remotely located and piped to convenient point on 
the system. 

An ideal EX-TROL® installation is to screw it into the bottom of an American Air purger located on the main. This 
combination offers both a mounting tapping and continuous automatic air removal from the system. 

After Installing EX-TROL® on the system: 

% 

1. Fill system. 

2. Vent air from system (for purging methods, refer to AMTROL data sheet on Purgers) 

3. Bring system up to shut-off temperature. 

4. If a smaller EX-TROL® is being used instead of that for which the system is sized, system water must bedrawn 
from the boiler to maintain the proper system pressure. Generally a smaller than normal tank will cause a 
higher system pressure than is desirable. 

Note: Never let air from EX-TROL® tank. Air charge should always equal setting of reducing valve (12-lb. 
standard). 



No. 15 EX-TROL® 


BULLETIN 100-1 
INSTALLATION INSTRUCTIONS 
EX-TROL® EXPANSION TANKS 

MARCH, 1974 


SYSTEM 

RETURN 


EXTROL® INSTALLED 
HORIZONTALLY IN TEE 


FLOAT 

VENT 


r \\ • \ ' U 



FLOAT FLOW 
VENT CHECK 

AIR PURGER.^ fj 




SYSTEM 

SUPPLY 




EXTROL® INSTALLED 
VERTICALLY IN FEE 



EXTROL® INSTALLED 
INBOnOMOFAIR 
PURGER 
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SYSTEM VENTING AND PURGING 

After initial venting and purging of air from the system, more air will be released from the water as it is heated. 
Therefore, it is recommended that an American Air Purger and #700 Float Vent be installed on the main. 


If the system has multiple loops or zones, the supply water for all loops and zones 
must pass through the Air Purger for complete and continuous air removal, In case 
the piping arrangements does not permit the installation of a single Air Purger on the 
main. Air Purgers and #700 Float Vents should be installed on each loop or zone. In 
this event, only one EX-TROL® is required for the system. 

Even with American Air Purger and Float Vent installed on the main or mains, it is 
recommended the American #700 Float Vent be installed on each return at the elbow 
that drops to the circulator. 

While seldom required, it is also recommended that manual (key Or coin type) air 
vents be installed at high points on the radiation. 


1. If system is shut down for long periods, or emptied for any reason, it may be necessary to repeat steps 2, 3 and 
4 under INSTALLATION. 

2. If the system pressure is too high: 

a. ) Check gauge calibration to make certain that the indicator needle has not slipped. 

b. ) Check to see if EX-TROL® has lost its air charge 

Note : To get an accurate reading with any tire gauge when checking EX-TROL ® air pressure, either ; 

1. ) disconnect the EX-TROL® from the system or, 

2. ) draw off system water until boiler pressure reads zero, 

c. ) Check for faulty fill valve operation, First, close manual shut-off before the fill valve; then, draw system 

pressure down to 12 PSl (or other pre-set pressure) and observe system for pressure build-up several 
hours later. 

d. ) Check for service water entering system from any other source of leak, such as tankless heater. Use same 

procedure as above after shutting off possible water source, 

3. If pressure relief valve drips water ; 

a. ) first, check system pressure. If too high, follow steps 2. b.), c.) and d.) above, 

b. ) If pressure relief valve continues to drip water, even at reduced pressure, flush relief valve by quickly 

raising lever several times. If drip continues, it may be necessary to replace relief valve. 

c. ) If multiple EX-TROLS® are installed in the system, check pressure of each for possible air leaks. Besurered 
“ plastic air valve caps are on tight. 



No. 1500 EX-TROL® Pkg. 


SERVICE HINTS 
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TECHNICAL and INSTALLATION DATA 

AMERICAN AIR PURGERS and PURGER-TROL® 

JUNE, 1975 


PURGING DEVICES FOR HOT WATER HEATING SYSTEMS 

The water that is used Initially to fill a hot water heating system contains 
dissolved air. Make-up water subsequently added wilt simitorly have a high 
air content. Heating this water releases the air and permits it to be circulated 
in the system, from which it must be vented. 

The purpose of the American Air Purgers and Purgor-Trols is to continu- 
ously separate and collect any air from the water as it circulates so that it 
may be vented automatically by an American #700 Float Vent, without the 
necessity for frequent manual venting. 

DESCRIPTION: 

Each Air Purger or Purger-Trol is a one-piece cast iron chamber with two passages through which boiler water flows. 
Internal contours and baffles are designed for low flow resistance characteristics and efficient separation of the air from 
the water. 

All models have tappings for installation of #700 Float Vents to provide complete purging and venting. Spare tappings 
are also provided for easy mounting of an EX-TROI/^for expansion control or FILL-TROL for combining automatic fill valve 
and expansion control. 

Purger-Trol models have additional tappings for the optional mounting of pressure relief valve and pressure-altitude- 
temperature gauge, which groups all items in one location, saving space and providing a neater installation. 

OPERATION; 

While the circulating pump is operating, system water continuously flows through the purger. The more dense water 
flows at nearly maximum velocity through the lower passage of the purger and directly to the system piping. The less dense 
water, containing dissolved air, moves into the upper channel. This area is so designed as to free the air ar gases and to 
accumulate them at the venting port. The water thus freed of its air content rejoins the main flow. 

INSTALLATION: 

The Air Purgers and in-line Purger-Trol should be installed horizontally on the main as close to the boiler as possible. 
These units must be installed so that water flows through them in the direction indicated by. the arrow. An American #700 
Float Vent should be screwed into the opening marked "Vent". (Be sore the air valve cap on the Float Vent is loose to permit 
ojr to escape.) 

The angle-type Purger-Trol should be installed horizontally and preferably on a nipple in the boiler supply tapping. 
Flow from the Purger-Trol may be either right or left or in both directions from the boiler into the main. 

Typical Installations with FILL-TROL 




Modol /j^443 

Modol ^440 

Model j^440 

Model 

Model #438 

with top outiet 

with top outlet 

with fide outlet 

with lop outlet 

with tide outlet 

botlor 

boiler 

boiler 

boiler 

boiler 
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SKCIFICATIONS: 


CloM-grained ea$Ulron, 90 lb. ASA rating. 

it 

DIMtNSIOm A SHIWNG WEIGHTS: 


Modal 

Silt 

Dimaniloni 

Tappings • NPT 


No, 


A 

1 

c 



z 

■m, 


KiE 

6'' 

4" 

2Vit" 

BHHI 

w 

■TM 

4 

444 

H/iai 

6" 

4" 

2W" 

■tail 

■EH 

HS9H 

S 

44S 

1 '/j •’ 


5" 

3V4” 

■Kan 

■EH 


» 1 

446 

2" 


mm 

3t4« 

2" 

■KH 

mmm 

10 

447 


■ESH 

••• 

S" 

■nmni 


•/i" 

If 


3" 

Kai 

torn 

S" 

3" 


mwH 

30 



1 


Modal ' 

No. i; 

Silt 


Tappings - NRT 

Ship. 

Wt. 

Lbs. 

A 

• 

c 

U 

V 

W 

Z 

4S0 : 

1" 

4** 

4" 

2'/i” 

1" 

•A" 

•A" 

•A" 

4 

4SI 1 

I'A" 

6“ 

4" 

2'A" 

I'A" 

•A" 

•A" 

•A" 

5 










Modal 

No. 

SilO 

Oimdnsions 

Typical Tappings - NPT 


n 

ma 

■a 

mm 

mm 

mm 

wm 

KM 

ma 

mm 

Z 

msi 

nai 

B3I 

nuB 

am 

nag 

DH 

mm 

mm 

Si 


Si 

■aa 

■>! 

Emn 

nai 

fZH 

l£B 

BW 

nai 

naa 

ffiaB 

mm 

■aa 

Bn 


mm 

■a 

1 4S2tI 

nai 

KM 

rCTB 

EEB 

tm 

azH 

mm 

im 

■aa 

kh 

— 

I2H 

ml 

ran 


am 

am 

EH 

EH 

uaa 

mm 

mm 

■aa 

KH 

— 

■aa 

■a. 


Oth»r ftppin 9 eombliutiont avaiUbU. 


SUMMATION: 



I I jPurging of air from system water must be a continuing process. While the major part of the air removal is accomplished 
'on the initial filling of the system, smaller troublesome amounts of air and gases must be removed continuously. 


; 'I _ ■ • ■ 

i !American Air Purgers and Purger-Trols are designed for maximum effective air removal together with minimum pressure 
drop and turbulence. 



AM!TR.OIi' 


WEST WARWICK, R. I. 02B93 
(401)884-6300 


INC. 
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Form SA-AV-690 

SUBFulITTAL [DATA 


MODEL. 690 
FLOAT-TYPE AIR VENT 

JANUARY 1977 


43 mm (r'/.i") 


Maximum Working Pressure: 310 kPa (45 PSI) 
Maximum Operating Temperature: 116°C (240°F) 

Material: Stamped brass body and cover; 
solid, non-metallic float 



7sp mm ( jy* i 


’/•"NPT 


VACUUM 

BREAKER 


JOB NAME:. 


SALES REPRESENTATIVE: 


LOCATION' 


MODEL NO, ORDERED:. 


ENGINEER:. 


CONTRACTOR:. 


DATE SUBMITTED: 


CONTRACTOR P.0, NO 


f’nniMil in U S A 







1 


A 


C0 




.^^IVTFROlJ 


WEST WARWICK, R. I. 02093 




INC. 


BULLETIN 700-1 

INSTALLATION INSTRUCTIONS 

AMERICAN AIR VENTS 

July 1973 


American #690 and #700 Series FLOAl' VENTS arc advanced type Aii' 
Valves designed for venting all Hydronic Heating and Cooling Systems. They 
have unique construction which insures - fast venting - positive shutoff - venting 
through the complete pressure range - (Models 690, 700 and 702 (0-45 PSI) 
(Models 701 and 703 (0-100 PSI) ■ trouble free performance - no spitting or 
unsightly stains from leaking, 

No separate air chamber is required. 

HOW IT WORKS! 



Air entering the vent chamber lowers the water ievei, causing the float to 
fall and open the air valve. As the air is released, the water level rises, raising 
the float and closing the air valve. 


WHERE TO INSTALL; 


1. In EX-TROL® .systems, there arc two preferred locations for the #700 
FLOAT VENT. 


a. ) Mounted on an 
American Air Purger 
(for best results, use 
an EX-TROL pack- 
age) on the main 
from the boiler. 

b. ) In a vent dl on the return main to the 
boiler from each zone, before the circulat- 
ing pump. 





. SERIES 
#OyO FLOAT VENT 
(for vertical 
initallalion only) 


2. In other types of hydronic systems, the general rule is to install the #700 FLOAT VENT in the 
high points of the .sy.stern convectors, ba.seboard radiation, unit heaters or radiant panels. 


i 






0 - 

□ □□□ 



HOW TO INSTALL: 

1 . If system is full of water, draw off enough to reduce pressure on gauge to “0" or to lower water level 
to below point where FLOAT VENT is to be installed. 

2. Screw into '/a" I.P. tapping in vertical position, with cap screwed on tight and vacuum breaker 
tube ^yfree. 

3. Tighten by hand - use of a wrench is not necessary. 

4. Fill the system with water. 

5. When system is filled with water, loo.sen cap slowly so that dirt and scale are not deposited on 
the valve seat by the escaping air. 

6. Screw cap down tight to clo.se valve. 

/. Open two turns for normal venting. 


Suggestions : 

Should dirt or scale lodge on the valve scat causing it to leak, remove cap and push the valve core QCj 
in by hand to permit water to flush the seat clean. Release quickly and replace cap, open one turn for normal 
venting. 


(OVER) 
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air vents 



712 

eONNiCTOt 


I 


712 CONNECTOR 

Where a safe waste connector is required the #712 onnector replaces the regular 
valve cap and provides an attachment I’or a copper tube drain line. Only required 
if written in engineer specifications. 



710 

WATER VENT 


710 DISC TYPE VENT FOR WATER 


Installation is recommended up to 30 PSI W.P. For normal automatic venting open 
valve I to I'/i turns after making connection. 



n mi 



711 

STEAM VENT 


711 DISC T\TE VENT FOR STEA.M 


Installation is made in steam radiators and steam mains. Maximum working 
pressure steam 10 PSI. No adjustment is necesssiy for operation. 






INC. 
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Bell & Gossett submittal sheet A-434 revision 2 pertaining to Relief 
Valves-ASME valves and fittings has been removed due to copyright. 
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R.L 

9-77 (. 06 ) 


□ Available for line or low voltage applications 
(specify when ordering). 


□ Assembly provides a flow capacity of 14 Cv 
[12kvJ. 


□ Sweat copper end connections may be in- 
stalled without disassembling the valve. 


□ Manual opener for valve operation on power 
failure. Valve returns to automatic position 
when power is restored. 


□ Complete powerhead may be removed with- 
out breaking the line connections. 


□ Motor actuator may be replaced without 
removing the valve body or draining u.j 
system. 
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Honeywell 


DUAL DIVER IMG 


VALVES 


THE Y534A DUAL DIVERTING VALVE 
ASSEMBLY CONSISTS OF TWO VALVE 
BODIES WHICH ARE SWEATED TO- 
GETHER AND TWO POWERHEADS WHICH 
CONTROL EACH VALVE BODY SEPA- 
RATELY. WHEN ASSEMBLED, THE Y534A 
OFFERS FLOW CHARACTERISTICS 
WHICH ARE COMPATIBLE WITH SOLAR 
ENERGY SYSTEMS. 



IMPORTANT 

THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES. 
THEREFORE, THIS UNIT MAY NOT MATCH THE LISTEOSPECIFICATIONS EXACTLY. ALSO.THISPRODUCT IS TESTED 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR* 
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED. 


MODEL: 

Y534A-2-position dual diverting valve. The two 
powerheads must be assembled to the two valve 
bodies which are shipped sweated together. 
Available for line or low voltage applications. 
TEMPERATURE AND FLOW RATINGS: 

Capacity Rating- 14 Cv [ 12 kv] . 

Maximum Closeoff Pressure- 10 psi [69 kPa]. 

Static Pressure Rating-125 psi [862 kPa]. 

Maximum Fluid Temperature- 
Line voltage model-200 F [93 C]. 

Low voltage model-240 F [1 15 C] . 

Maximum Ambient Temperature-125 F [52 C]. 
ELECTRICAL RATINGS: 

Line voltage models- 

0.16 amps at 120V ac, 60 Hz. 

0.08 amps at 220/240V ac, 50 Hz. 

Low voltage model— 

0.64 amps at 24V ac, 50/60 Hz. 

WIRING PROVISIONS: 18 in. [457.2 mm] leadwires 
and 1/2 in. conduit openings. 

LINE FITTINGS: 1-1/4 in. sweat (1-3/8 in. O.D.). 
DE-ENERGIZED POSITION: Port A normally closed. 
TIMING; Diverts flow in 30 seconds. 

MANUAL OPENER: Allows valve to be opened in case 
of power failure. Valve returns to automatic position 
when power is restored. 

DIMENSIONS: See Fig. 1. 

UNDERWRITERS LABORATORIES INC. LISTING 
APPLIED FOR. 


REPLACEMENT PARTS: 

0-ring-Part No. 802344. 

Powerhead- 

Line voltage model-Part No. 130441ARG. 

Low voltage model-Part No. 130441ARA. 
DETERMINATION OF WATER FLOW CHARAC- 
TERISTICS; The pressure drop in psi [kPa] , equiva- 
lent feet [metres] of pipe, or feet of water [kPa] may 
be determined by calculating the flow rate, referring 
to Fig. 2, and using the following procedures. 

Pressure drop in psi [kPa] - 

1 . Locate the flow rate at the bottom of the graph 
in Fig. 2. 

2. Draw a line upward from the flow rate until it 
intersects the curve on the graph. 

3. Draw a line from the intersection to the left- 
hand edge of the graph and read the pressure 
drop in psi [kPa] . 

Pressure drop in equivalent feet [metres] of pipe- 
' 1 . Locate the flow rate at the bottom of the graph 

in Fig. 2. 

2. Draw a line vertically to the top of the graph. 
Read the pressure drop in equivalent feet 
[metres] of pipe on the 3/4 in, pipe scale. 
Pressure drop in feet of water [kPa] - 

1. Locate the flow rate at the bottom of the graph 
in Fig. 2. 

2. Draw a line upward from the flow rate until it 
intersects the curve on the graph. 

3. Draw a line from the intersection to the right- 
hand edge of the graph and read the pressure 
drop in feet of water [kPa] . 

continued on page 3 



WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 

1. Order number (specify line voltage or low voltage model). 

2. Replacement part, if required. 


IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD LIKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE: 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALES OFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY). 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 

HONEYWELL INC., 1886 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422 (612) 542-7500 

(IN CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2V9) 
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. 
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CAUTION 


1. Initaller must be a trained, experienced service 
technician. 

2. Disconnect power supply before connecting 
wiring to prevent electrical shock and equip- 
ment damage. 

3. Always conduct a thorough checkout when 
installation is complete. 


ASSEMBLY 

Each powerhead controls each valve body separately. 
To assemble a powerhead to a valve body, place an 
0-ring in the circular slot on the top of the valve body 
(Fig. 3). Assemble the powerhead to the valve body by 
placing the manual opening lever on the powerhead in 
the MAN. OPEN position. 

Align the powerhead by fitting the hex head screw 
on the bottom of the powerhead into the hole on the 
top of the valve body. The guide pins and the position- 
ing pin in the powerhead should fit the holes in the 
valve body. Tighten securely and repeat this procedure 
for the other powerhead and valve body. 



FIG. 3-POWERHEAD MUST BE ALIGNED SO 
THAT THE GUIDE PINS AND THE POSI- 
TIONING PIN IN THE POWERHEAD FIT THE 
HOLES IN THE VALVE BODY, 


MOUNTING 



FIG. 4-MOUNTING POSITIONS. 







The valve may be mounted in any position pn a ver- 
tical line. If valve it mounted horizontally, the powerhead 
must be even with or above the center Une of the piping. 
Make sure that enough room is provided above the 
powerhead to remove the cover for servicing. See Fig. 4. 

The 3 fittings or ports of the dual diverting valves are 
labeled on the bottom of the valve body castings. Port A 
it connected to the purge coil piping and is closed when 
the valve is de-energized. Port. B is connected to the 
system bypass and is open when the valve is de-energized. 
Port AB is the inlet and is open at all times. See Fig. 4. 


SWEAT COPPER MODELS 

1. Use new, properly reamed pipe, free from dents 
or corrosion. 

2. Place valve onto the pipe. Set the manual opener 
lever to MAN. OPEN before applying heat. This will 
protect the plug inside the valve by removing it from 
the heat. 

3. Sweat joints keeping the outer surface free from 
solder. DO NOT use silver solder because of the high 
melting temperatures required. 


TO INSTALL REPLACEMENT POWERHEAD 

IMPORTANT 

Installation of new powerhead does not require 
the removal of the valve body from the pipe line. 
It is, however, necessary to drain the water from 
the system before beginning the installation. 


1. Disconnect the valve from the electrical power 
source and remove the conduit connections if fitted. 

2. Place the manual opening lever on the old power- 
head in the MAN. OPEN position. 

3. With the cover off, remove the 4 screws securing 
the powerhead to the valve body. Remove the old 0-ring 
from the valve body. 


4. Place the new 0-ring in the circular slot on the top 
of the valve body. 

5. Install the new powerhead- . 

-Place the manual opening lever on the new 
powerhead in the MAN. OPEN position. 

-Align the powerhead by fitting the hex head 
screw on bottom of powerhead into the hole 
on top of valve body (see Fig. 3). 

6. Reconnect electrical connections. 

Inspect the powerhead installation and the valve body 
to insure that all connections and adjustments have been 
correctly made. Adjust the thermostat or controller con- 
nected to the valve so the valve runs through its cycle. 
Make sure the valve runs smoothly and positively from 
closed to open to closed again. 


WIRING 

All wiring must agree with local codes and ordinances. 
See Fig. 5 for a typical wiring hookup. 



FIG. 5-TYPICAL WIRING FOR Y534 DUAL DI- 
VERTING VALVES. 




AI^D CHECKOUT 





OPERATION 


AUTOMATIC OPERATION 

When the valve is energized, port B, the bypass, closes 
and port A opens. Port A closes by integral spring return 
when the valve is de-energized. 
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On 24 volt systems, never jumper the valve coil 
terminals, even temporarily. This may burn out 
the heat anticipator in the thermos^tat. 





manual operation 

The motorized dual diverting valves (two with each 
anembly) can be opened manually by lifting the manual 
opener lever over the stop and puling slowly and firmly 
to the MAN. OPEN position. The stop permits the valve 
to be locked in the open pontion. The valve will return 
to automatic position when the valve is energized, 

CHECKOUT 

1. Lower the set point of the high limit controller 
below the temperature of the collector fluid. 

2. Observe that port A of the valve should be open 
and port B of the valve should be closed. 

3. Raise the set point of the high limit controller 
above the collector fluid temperature. 

4. Observe that port A of the valve should close and 
port B of the valve ^ould be open. 


SERVICE 

This valve should be serviced by a trained, experienced 
service technician. 

1. If the valve is leaking, check to see if the 0-rings 
need to replaced. 

2. If the gear train is damaged or the motor is burned 
out, it is necessary to replace the entire powerhead 
assembly. See INSTALLATION. 


NOTE; Honeywell zone valves are designed and tested 
for silent operation in properly designed and instal- 
led systems. However, water noises may occur .as 
a result of excessive water velocity or piping noises 
may occur in high temperature (over 212 F [100 C] ) 
systems with insufficient water pressure. 
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Bell & Gossett hydronic specialties specification and submittal sheet 
A-551 revision 2 pertaining to Circuit Setter Balance Valves with 
NPT, flanged and solder connections has been removed due to copy- 
right. 


Bell & Gossett ITT Fluid Handling Division, Circuit Setter Balance 
Valve sheet has been removed due to copyright. 


/ 

Bell & Gossett hydronic specialties specification and submittal sheet 
A-422 revision 3 pertaining to Flo-Control Valves has been removed 
due to copyright. 
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CLASSICS 

BRONZE 

SWING 

VAiVES CAP 


S BRONZE WAIVES 


FIGS: 

B-309 

B-3V^ 


SEEI’AGt3©FOKI’l<HSSURE IFMPtRATURERATINC. (copyright info.) 
SERVICE FEATURES 

Recommended lor prevention of backflow in general lervicet. • Solder end» 
recommended for non flammable liquids or gases with Types K, I,, and M 
copper tubing 



NO. 

DCICIlirTION 

MATERIAL 

ASTM tPCC. 

1 

BODY 

BRON/E 

B6Z 

2 

CAP 

BRONZE 

B6Z 

3 

DISC 

BRASS (M-H) 

B 16 

BRONZE (M-3) 

B6Z 

4 

DISC NUT 

BRASS 

B 16 

5 

HINGE 

BRONZE 

B6Z 

6 

HINGE PIN 

BRASS 

B 16 

• 1 

SIDE PLUG 

BRASS 

B 16 


•Not Shown 


B 319 



tB-309, SOLDER ENDS 


SIZE 

WGT. 

B 

G* 

M 

H 

.4 

VV» 

IVi* 

2Vi4 


.5 

l‘%r 

I7ia 

2'/i6 

*/4 

.9 

D'A4 


3>A 

1 

1.4 

2 '-4 

2 

3'Ms 

1>A 

2.0 

2'Vm 

2Vi4 

4>/4 

1'/, 

3 4 

3l^j» 

2*144 

47a 

2 

4 8 

3V4 

3V16 

6 


tSaturated Steam Pressure lor Solder End 
Valves Should Not Exceed 15 PSl. 
•Piping Make-Up Dimension 


B-319, THREADED 


SIZE 

WGT, 

B 

M 

■4 

•S 

UVij 

2Vl4 

Ml 

.5 

I'hj 

2'A6 

'A 

.7 

1‘Vw 

2 Via 

’/4 

1.1 


2'Me 

1 

1.7 

2% 

3Fi« 

VA 

2.7 

2*Vj, 

3*4 

Vfy 

3.9 

3Vi2 

4Vi4 

2 

6.1 

3W 

514 

2*,i 

11 

4Vm 

6Vi4 

3 

17 

4 'Vie 

7*4 


76 


E-25 









STVlt S 


STVlt SG > 


SIZES thru 3" 

OPERATING PRESSURES AND TEMPERATURES 


CONSTRUCTION 


ConttucM ol h ihifntilt ASIM Al?6Clii> B itetl tAA bloa oft ceiwoc 
tioni iiKt eitily irmoubl* crhMncil tcictns A laotttd lul iHoai Iht icioon 
to be loN axinini and ittuiei i poctoct lit 2'/i” *nd 3 ‘ iim hire i llin|od 
bkm oil ca>(( Sltomci mtb iijto'rd bloa oil pluf and tltafbt Ibi.ad nait 
abit HI > th(u 2 Mt 18 8 stamlm itaal tcttoni 


STANDARD SCREENS 


Somca 


Connatlioin 8 Suai 


Stitai Optninfi I Scroon Alalaial 


MILITARY SPECIFICATIONS 


Sci*an)' V'lhtg?' 
2' ! Ihiu3’ 


Model aitb laiheied bkta oil plu| confoimt to Mil S I62B3E. Ifpo I, Stylo T, 
Clais 2i0 ahrn equippod aith a b<a>t plu| in the bloa oil connKtion Stata 
loeice when oidriinf 


SertaeO' 4 'thiu2' 
2’> thiu 3" 


PACKAGING 


BLOW-OFF OUTLETS: 

NfT tapped in tues specilied on dunention table Not noimall) luinisbed 
plufied 


ScieacP sliaincfs in sires tbip 2" can be pacUfed in nmNiple unit cartons 
lor certain industries Wiite lor specilic inloimalion 


DIMENSIONS 


Sertan Arta 
In* 
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Pressure Monitoring 
SWICHGAGES' 

These rugged, pressure monitoring SWICHGAGES* are 
designed for any critical pressure control function. 

Recommended specifically for safety shutdown on oil 
field, irrigation and industrial engines or as alarm sys- 
tems on construction equipment, trucks and marine en- 
gines. 

Offers constant visual indication. 

These instruments offer a constant visual indication of 
the condition of your lubrication system, or any other vital 
pressures on your equipment. Their precision construc- 
tion meets the specifications of those applications which 
require a higher degree of accuracy and dependability 
than IS available in most standard 2 " diameter 
instruments 

A SWICHGAGE’ performs the job of two ordinary instru- 
ments (a gauge and a switch), thus this instrument greatly 
reduces necessary inventory and installation time. 


Model 20-P 

20-P-27 


^ ? . 

^ aJB 

• An accurate 


indicating gauge & 
safety switch . . 

^ L 

•Features 

.'3 . 

adjustable 

■ E 

^ front/side switch . 

e ' 

' contact 

r 

» r 

no )37S71I' * 

_J 



In addition, each instrument is available with a lockout 
feature to hold the indicating pointer away from the 
shut-down contact for start-up When the oil pressure 
reaches the normal operating level, the lockout is au- 
tomatically disengaged. 


Durability 

Tne entire working mechanism of the SWICHGAGE* is 
assembled completely independent from the case and 
therefore is not affected by case damage or abuse in 
normal operation. Also, all moving parts are machined to 
close tollerence and many parts are interlocking to retard 
damage from vibration or shock. The unique design of 
the diaphragm and bearing plate prevent normal over- 
pressures from harming the accuracy of the instrument. 


Model 20-P-7 

This model features a "tamperproof" front adjustable 
contact which can be set with an Allen-Head wrench (also 
available with standard screwdriver adjustment — 
specify), and a pushbutton for lockout. 

Model 20-P-27 

A side mounted micrometer — adjustment type contact 
screw and convenient side lockout are features of this 
model. It also has a stand-off ring which holds the instru- 
ment away from the panel to give access to the contact 
adjustment and lockout pushbutton. 

Warranty 

Like all Murphy instruments. Pressure SWICHGAGES' 
carry a full one year warranty against defective 
materials and workmanship Consult the Murphy Service 
department for product repairs 

CONTACT RATINGS: 2 amp 30 vac.. 2 amp ® 30 v.d.c 
SHIPPING WEIGHTS: 20-P-7 7 8 Oz — 20-P-27 13 Oz 

'^ginal page is f 

Poop quality ^ 


COMPATIBILITY: These simple one-wire to ground 

SWICHGAGES are compatible with all Murphymatic" Con- 
trols and can be used with any Murphy "Nerve Center 

• To interrupt ignition circuit — Section 25 

• To start and start stop engines — Section 40 

• To Stan and stop elec trie, motors — Section 45 

• For fuel shut-off — Section 55 

-27 
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SPECIFICATIONS 


A. PORT: MachxwO from brass bar stock It is accurately 
threaded for connection to the pressure line Together 
with the diaphragm, it forms the pressure chamber 


■ PULSATION DAMPENER: A restricting orifice designed 
to minimize hydraulic shock within the pressure ‘ransmit- 
ting fluid, preven'ing undesirable pointer chatter. It Is ac- 
cessible for cleaning, or removal 


C. DIAPHRAGM: Beryllium copper, procured to very close 
physical and metallurgical specs The material is die 
formed and close control heal treated to insure consistent 
reliability Each pressure range is designed to ope ate 
well below its maximum capability in order to maintain long 
til? and consistent reliability. 


E. REGAL SCREW: Provides a measure of adjustment to 
compensate for wear or disturbances that may result If 
gauge is operated in unusually severe environment 


F. BRIDGE PLATE: Tempered nickel silver provides >'orro- 
sion resistance and dimensional stability 


G. SPRING ANCHOR & POINTER ZERO STOP: Stainless 
Steel 


H. POINTER: Tempered nickel silver for strength and corro- 
sion resistance It Is mounted on a machined brass post 
The return spring is helically wound of spring temper stain- 
less steel 


J. CRANK ARM: K-Monel Senses and amplifies diaphragm 
movement and transmits it to the pointer 


K. BEARING PLATE: Beryllium copper Provides fulcrum for 
crank arm It is free to lift off the bridge plate should the 
pointer be restrained by stationary contacts, etc It returns 
to original position when strain is relieved 


D. MOUNTING PLATE: Machined from brass bar stock. The 
mounting plate performs threefold function First, together 
with the port, clamps back diaphragm in position Second, 
it provides a strong back stop lor the diaphragm, thereby 
preventing damage should the gauge experience high over 
pressure Lastly, it also provides a stable platform upon 
which to mount the pointer post and the mechanism which 
amplifies the diaphragm movement into pointer travel 


L. JOINT AND SEAL: The carefully designed peripheral 
edges of the diaphragm and port, and the radiused channel 
in the mounting plate provide consistently accurate parts 
alignment. The annular solder channel provides optimum 
conditions for producing a combination structural joint, and 
seal, with maximum integrity. 


OPTIONAL EXTRAS 


Also available maxplosion proof ca«« — s«e bulletin No EX 56?8 Available on 
front contact ■nodels only 


DESCRIPTION 

MODEL 

NO. 

RANGES 

2 Dia Pressure SWICHCAUE' 
front Contact — No Lockout 

20-P 

0-30. 0-7S. 0-100 p SI 
0-150 0-200. 0-300 p SI 

20-P wiEronl Lockout 

20 P-7 

All Ranges 

2 Dia Pressure SWICHG AGE' 
Side Contact — No Lockout 

20-P-75 

0-30 0-75 0-100 PS 1 
0-200 0-300 p SI 

20-P-76 w/sido Lockout 

20-P-27 

All Ranges 

2" Dia Vacuum SWICHOAGE' 
Hi-Lo Conlacis — No Lockout 

20-V-2 

20-V-3 

0-20 inches Vacuum 
0-30 inches Vacuum 


• DEVELOPING SOLUTIONS TO YOUR MONITORING & CONTROL PROBLEMS' 
Write us today for a no-obligation recommendation 


P.O. BOX 45240 • TULSA. OKLAHOMA • 74145 • 918 (627-3550) 
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SPAM ^ MANuFACtLFHB fNT 

MoBPhv SOU*hcon 0'V>S*'')N 
MuQPmv r.WiTC**0* CRl*»r)»NA 

»RAM W MuRPmv L'MiUO 


C ContACtt ~ 2 twire ungrounded (Not avail w/Lockout) 

Circuit (rated 1 amp o* 1?5V A C ) add C AH Ranges 

Illumination slots (Front contact only) artd-i All Ranges 





2-1/32 DIA. 



Ai- 


2 15 OIA 
64 



/ o Ju-of 

Pj) 

^ P^SSOREy y/J 


^ !KX 


RANGES 

available 

■ 0 - 15 PSI 

■ 0-30 " 

1 ■ 0- 50 ~~^ 
0-75 

a O-ICO ' 

A 0-150 *• 
A 0-200 " 
A 0-300 •• 


lirSTANDARD 


CONTACT’ 

SETTING 

3 PSI , 
7 ' - 


>i;iRINO riAORAM 


RATING- I AtrP 120VAC- 2 AMP 30V AC/DC 
WIRE - (I) RED. {n\7HITE. 12“ X 18 GA 
CONTACT GETTING -cnc ACOVE 
TYPE ADJUSTMENT - NYLON KNOT 
dial - Y.HITE ON DLACK 
CLAMP - LCNG P/N C5 05-769 
MOUNTING HOLE - 2 1/15 O'A 

MAX PANEL TKICXNESS - '/^ 

PORT -GRASS 1/0-27 NPT 

MAX PRES SURE - |Q* 300PSI)(As 500PSIJ 

PL'LSATION OAMPEriER - BUILT IN (REMOVABLE) 

BEZEL- stainless STEEL 

CASE - STEEL, CAO B IRIDITE 

crystal - LEXAN 

STUDS - 10-2 4 NC 

calibration COfJFORMS TO USAS CLASS 8 


%, MIDDLE OF scale l2% 


note: no CUSTOMER REPLACA6LE PARTS 
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APPENDIX G 

GENERAL SDAS INSTALLATION 


INSTRUMENTATION INTERFACE REQUIREMENTS 


To transmit data from each sensor to the Central Data Processing System, the 
hardware components shown in Figure 1 are utilized at each site. A typical 
layout of the work space required around the SDAS mounting area is shown in 
Figure 2. 

NOTE: All EEDA responsihlities will be performed by NASA. 

Hardware Components 

1. Sensor wire (supplied and installed by site contractor) 

2. Junction box (supplied by ERDA and installed by site contractor) 

3. Junction box/SDAS interface cables (supplied and installed by ERDA) 

A. Site Data Acquisition Subsystem (SDAS) (supplied by ERDA and installed 
by site contractor) 

5. SDAS telephone interface (supplied by ERDA) 

6. SDAS and telephone electrical power interface (supplied by site 
contractor) 

Sensor to Junction Box Wiri ng 

All wiring from sensors to junction box (J-box) terminal block connections 
shall be performed by the site contractor in accordance with these guidelines 
utilizing wire procured by the site contractor and prepared for each sensor 
according to instructions in Figure 3. The wire size and number of conductors 
required for each sensor is specified in Table 1. The sensor-to- junction-box 
wire shall be color-coded, audio and instrumentation grade cable to minimize 
noise problems. Conduit shall be used only in accordance with local codes. 








Table 1. Sensor Wire Requirements 


SENSOR TYPE 


CONDUCTORS 


AMERICAN WIRE GAUGE 


Temperature 


- Single element RTD 


3 + shield 


//18-3 


- Dual element RTD 


Flow rate (liquid) 
Air velocity 


Solar radiation 


3 + shield (2) 


4 + shield 


2 + shield 


2 + shield 


//18-3 
//1 8-4 
H8-2 
// 1 8-2 


Electric power 


2 + shield 


// 1 8-2 


NOTE: 1. Typical wire part numbers Include: 

- Alpha P/N 2422-18 gauge, 2 conductor or equivalent 

- Alpha P/N 2423-18 gauge, 3 conductor or equivalent 

- Alpha P/N 2424-13 gauge, 4 conductor or equivalent 

- Dearborn P/N 971804-18 gauge, 4 conductor or equivalent 

- Dearborn P/N 971803-18 gauge, 3 conductor or equivalent 

Dearborn P/N 971802-18 gauge, 2 conductor or equivalent 

- Manhattan P/N M3242-18 gauge, 2 conductor or equivalent 

- Manhattan P/N M3243-18 gauge, 3 conductor or equivalent 

- Manhattan P/N M3244-18 gauge, 4 conductor or equivalent 

2. Two (2) cables required for dual element RTDs . 

3. Wire exposed to the outdoor environment or buried shall 
be in conduit. 

4. Rigid conduit runs to all sensors shall be terminated 
with flexible conduit. All connections shall be made 


watertight. 


i? 



CAUTION 


AC POWER LINES AND OTHER POTENTIAL NOISE INDUCING LINES SHOULD NOT 
BE PLACED IN THE SENSOR WIRING CONDUIT OR ROUTED NEAR THE INSTRU- 
MENTATION CABLES. ALSO, THE INSTRUMENTATION CABLES SHOULD NOT BE 
ROUTED NEAR NOISE GENERATING EQUIPMENT. 


Junction Box 


ERDA will provide a junction box (Figure 4) to the site contractor for installa- 
tion in a central location with respect to the solar energy system. The in- 
stallation location shall be selected by the site contractor and shall be 
specified in the ISPI. 

As defined by ERDA, noise suppression may be required at the sensor, J-Box or 
both to provide acceptable data. Remote signal conditioning may be required 
to improve the signal-to-noise ratio that would improve data accuracy.- 

Junction Box Location — The junction box, Figure 4, shall be mounted by the 
site contractor so that it is accessible for wiring connections from the sen- 
sors and is within four feet of the SDAS location on the same side of the wall. 

Junction Box Mounting — At the predefined mounting location, the junction box 
shall be mounted by the site contractor using the four mounting holes located 
at the back, of the unit. Figure 4 provides the dimensional information for 
mounting. Depending on the characteristics of the mounting surface, Molly 
bolts, wood screws, or bolt/nut combinations shall be used to mount the unit. 

The junction box shall be installed in a top-up orientation. 

Junction Box Interfaces — ERDA will establish the wire run list which identi- 
fies where each sensor wire attaches to the junction box terminal strips. This 
wire run list will be a part of the AIP which the site contractor will implement. 
A typical example of a wire run list and the connection of typical measurements 







is shovm in Table 2. The Junction box will be prewired from the terminal strips 
to the output connectors of the SDAS prior to delivery to the site. Five con- 
ductor terminals will be provided for each sensor input. Either two, three, or 
four conductor (18 gauge) and shield will be connected between the sensors and 
the junction box depending on the interface characteristics of the sensors. 
Figure 5 illustrates the sensor-to-junction-box Interconnections for each of the 
approved sensors. 

Junction Box/SDAS Interface Cables 


ERDA will provide and install the junction box/SDAS interface cables. 

Site Data Acquisition Subsystem 

The Site Data Acquisition Subsystem (SDAS) location at each demonstration pro- 
ject will be selected by the site contractor and shall be specified in the ISPI 
for approval. 

SDAS Location — The SDAS, Figure 5, siiall be mounted by the site contractor in 
a central position with respect to the solar energy system sensors. It shall be 
located in an indoor environment having temperature limits between 32°F and 10Q°F 
and relative humidity limits of 5-80% without condensation . The SDAS shall be 
located to minimize contamination by elements such as dust or other pollutants. 

To the extent possible, the SDAS shall be located in an area that minimizes the 
variations in temperature, relative humidity, and vibration to the SDAS. The SDAS 
shall be located in an area easily accessible for installation and maintenance. 

SDAS Mounting — The SDAS shall be mounted in accordance with the installation 
drawings supplied by ERDA. The mounting space required for the SDAS is dependent 
on the model as shown in Figure 6. Either unit will weigh approximately 70 
pounds. The SDAS shall be wall mounted using dimensions in Figure 6 both top and 
bottom. Either Molly bolts, wood screws, or bolt/nut combination shall be used. 


G-8 


Table 2. Typical Wire Run List for J-Box Terminal Connection 


DATE 


SITE II6 


WIRE LIST XXXXXXX 


SHEET X OF XX 


SENSOR 

NUMBER 

REF. MEAS. 
NUMBER 

SENSOR 

CONNECTION 

SENSOR/J-BOX 
WIRE COLOR 

TERMINAL 
STRIP NO. 

INTERNAL 

FROM 

JUMPER 

TO 

SDAS 

CHANNEL 

■! ' ' 

1 

’ LEVEL 

1 

TlOO 

T100 

RED 

RED 

TBl-6 



2 

! LO 



WHITE* 

CLEAR 

TBl-7 



2 

1 HI 



WHITE* 

BLACK 

TB1-9 



2 

1 3RD 




SHIELD 

TB1-8S 




SHIELD 


TOIOOL 

YELLOW* 

BLACK 

TB2-4 



4 

3RD 



YELLOW* 

CLEAR 

TB2-4 



4 

3RD 



BLUE 

RED 

TB2-1 



4 

LO 




SHIELD 

TB2-3S 




SHIELD 

TDIOO 

TDIOOH 

RED 

RED 

TB2-2 



4 

HI 



WHITE* 

BLACK 

TB2-5 



4 

3RD 



WHITE* 

CLEAR 

TB2-5 



4 

3RD 




SHIELD 

TB2-3S 




SHIELD 

W100 

W100 

1 

RED 

TBl-15 



3 

+5 VOC 



2 

CLEAR 

TBl-12 



3 

HI i 



3 

GREEN 

TBl-n 



3 

LO 



4 

BLACK 

TB1-14 



3 

GND i 




SHIELD 

TBL-13S 




SHIELD 

1001 

1001 

8 

RED 

TB3-2 



7 

HI 



A 

BLACK 

TB3-1 



7 ■ 

LO 




SHIELD 

TB3-3S 




SHIELD 

0001 

0001 

G 

RED 

TBll-5 



31 

+5 VDC ; 



E 

CLEAR 

TBll-2 



31 

HI 1 



F 

BLACK 

TB11-1 



31 

LO/GHD ' 




SHIELD 

TB11-3S 




SHIELD i 

EP101 

EPiOl 

2 

RED 

TB13-2 

1 

34 

HI , 



. 1 

BLACK 

TB13-1 

1 

34 

LO j 




SHIELD 

TB13-3S 

1 


SHIELD 

F300 

F30C 

1 

RED 

TB2-10 



8 

+5 VDC 



2 

CLEAR 

TB3-7 



8 

HI 



3 

BLACK 

TB3-6 

TB3-6** 

TB2-9** 

8 

LO/GND 




SHIELD 

TB3-8S 





V001 

VOOl 

A 

RED 

TB9-2 



25 

HI 



B 

BLACK 

TB9-1 



25 

LO 




SHIELD 

TB9-3S 




SHIELD 

W4O0 

W400 

1 

RED 

TB11-? 



31 

HI 



2 

BLACK 

TB11-1 



31 

LO 




SHIELD 

TB11-3S 




SHIELD 

RH001 

RHOOl 

BROWN 

RED 

TB14-15 



39 

+3.6 VDC 



PURPLE 

BLACK 

TB14-14 



39 

GND 



YELLOW 

CLEAR 

TB14-12 



39 

HI 



GREEN 

GREEN 

TB14-11 



39 

LO 




SHIELD 

TB14-13S 




SHIELD 

DlOl 

D101 

RED 1 

RED 

TB5-15 



15 

5 VDC 



BLACK 3 

BLACK 

TB5-14 



15 

GND 









LO/GND 

i 


YELLOW 2 

CLEAR 

TB5-12 



15 

HI 


; ^EITHER WIRE 

: **JUMPER ADDED PRIOR TO SHIPMENT' 
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IWEATHEB HEADS OMITTED FROM RTD PROBES FOR CLARITY) 


SCRIBED LINE FACES 
UPSTREAM OF AIR 




CABLES TO SOAS INTERFACE 


TEMPERATURE SENSOR & ANEMOMETER INSTALLATION ON TYPICAL AIR DUCT 


JUNCTION aOXSENSJRS INTERFACE TO SOAS 


Figure 5. Typical Sensor to' J-Box Interconnection 





to mount the unit depending on the characteristics of. the mounting surface. The 
5DAS shall be mounted between two feet and four feet above floor level measured 
from the bottom of the SDAS, 

S PAS Telephone Interface 

ERDA will arrange for the telephone installation required for the SDAS. The 
SPAS shall interface with a standard Bell System CBS Data Access Arrangement 
(DAA) , Series 5 or later, or equivalent. The DAA shall be located within three 
feet of the SDAS on the same side of wall. The DAA connection with the SDAS 
shall be performed by ERDA. The site contractor shall provide a standard 120 
VAC three (3) wire receptacle for power to the coupler. 

SDAS Electrical Interface 

The SDAS interfaces with 110-125V, 60 Hertz, 1 phase, „3 amp service. A stan- 
dard -3 wire interface (safety ground, power and return) with a standard power 
cord and twist lock connector shall be provided on the SDAS. A 120 VAC three 
pin twist lock outlet (actual receptacle should be NEMA Part Numbers L6-15R, 
250V, 15 amps for Mod 1 and L5-15R, 120V, 15 amps for- Mod II) shall be provided 
by the site contractor and located within six feet of the SDAS. 
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